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WE DON'T PLAY GAMES 




X-12* 



A SERIOUS COMPUTER 
IN A DESKTOP PACKAGE 



Multiprocessor Technology - Combination of 8,16 and 32 bit types 
1.0 Megabyte Memory - Insures no limitation on programs 
"Winchester" Disk System- Fast response, large storage capacity 
UniFlex* Operating System - The standard of comparison 
Hardware Floating Point - Unmatched speed in a small system 
Up to Three Terminals - Instant expansion 



I ndEmjrti or Technical Systems consultants 




SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 (512) 344 0241 



Only Microware's OS-9 

Operating System Covers 

the Entire 68000 Spectrum 



MICROWARE'S OS-9 




R0M8ASED 
CONTROL 
SYSTEMS 



FLOPPY DISK BASED 

PERSONAL 

COMPUTERS 



OlSK-BASfO 

INDUSTRIAL 
SYSTEMS 



.CALf 



HANDHELD 
COMPUTERS 



HARDWARE; SOFTWARE 
DEVELOPMENT SYSTEMS 



MULT I TA 



Mil 









SMALL SYSTEMS 



LARGE SYSTEMS 






Is complicated software and expensive hardware 
keeping you back from Unix? Look into OS-9 the 
operating system fram Mk nnvare that gives 08OOO systems 
a Unix-style environment with much leas overhead and 
complexity 

OS-9 is versatile, inexpensive, and delivers outstanding 
performance on any size system. The OS-9 executive is 
much smaller and far more ef 
ticient than Unix because it s 
written in last, compact as- 
sembly language making it 
ideal k)t critical real time ap 
plications. OS-9 car nm on 
a broad range of 8 to 32 bit 
systems based on the 68000 
or 6809 family MPUs horn 
ROM-bascil mduslrial con- 
trollers up to large multiuser 
system-. 

OS-9'S OUTSTANDING 

C COMPILER IS 
YOUR BRIDGE TO UNIX 
Micioware 5 C compiler tech- 
nology is another OSP advantage. The compiler produces 
extieinely last compact and ROMable code You can easily 
develop and port system or application softwaie back and 
forth to standaid Unix systems. Cros<ompiler versions for 



Key OS-9 Features At A Glance 
Compact (16K) ROMable executive written in assembly 
language 

User "shell" and complete utility set written In C 
C-souice code level compatibility with Unix 
Full Multitasking/multiuser capabilities 
Modular design - eitiemely easy to adapt, modify, or 
expand 

Unix-type tree structured file system 
(lugged "crash proof tile structuie with record locking 
Works well with floppy disk or ROM-based systems 
Uses haidware or software memory management 
High performance C. Pascal. Basic and Cobol compileis 



VAX and PDP 1 1 make coordinated Unix/OS-9 software 
development a pleasure 

SUPPORT FOR MODULAR SOFTWARE 
- AN OS-9 EXCLUSIVE 

Comprehensive support for modular softwaie puts OS-9 
a generation ahead of othet systems. It multiplies 

prog>ammer productivity anct memory efficiency. Appli«a- 

tion software car. be built 
from individually testable 
software modules including 
standard "library" modules 
The modular structure lets 
customize and recon 
Figure QS-9 for specific hard 
wan? easily and quickly 

A SYSTEM WITH 

A PROVEN 
TRACK RECORD 

Once an underground 
classic. OS9 is now a solid 
hit Since 1980 OS-9 
been ported to over a hun- 
dred 6809 and 68000 
systems under license to some ot the biggest names in the 
. OS9 has been imbedded in numeious consumer, 
industrial, and OEM products, and is supported by many 
independent software suppliers 



OS-9 



MICROWARE SYSTEMS CORPORATION 
1866 NW 114th Street 
D« Moines, Iowa 50322 
I'hotic 515-224-1929 
Telex 910-520-2535 



Microwatt Japan Ltd 
3-8-9 Baraki tcltikawa City 
CMba 272-01, Japan 
Phone 0473(28)4493 
Telex 299-3122 
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Send All Correspondence To: 

Computer Publishing Center 
68 MICRO JOURNAL 

5900 Cassandra Smith 

P0 Box 849 

Hixson, TN 37343 

Ph f615)842-4600 TELEX 558 111 PVT ETH 

Copyrighted 1984 by 

Computer Publishing inc. (CPU 

68' Micro Journal Is published 12 times a year by 
Computer Publishing Inc. Second Class Postage 
Paid ISSN 0194-5025 at Hixson, Tenn. and 

additional entries. Postmaster: send Form 3579 to 
68' Micro Journal, P0 Box 849, Hixson, Tennessee. 

Subscription rates 

USA 
2-Years $42.50 3-Years $64.50 
FOREIGN 
See Page 60 

Submitted for Publication 



1-Year $24.50 
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Articles submitted (or publication should be 
accompanied by the authors full nam. address, date and 
telephone nuiber. It Is preferred that articles be 
submitted on either 5 or 8 Inch diskette tn TSC Editor 
format or STYLO format. Ml diskettes will be returned. 

The following TSC Text Processor commands ONLY should 
be used (due to our proportional processor): .sp space, 
.pp paragraph, .fl fill and ,nf no fill. Also please do 
not format within the text with multiple spaces. The 
rest we will enter at time of editing. 

STYLO commands are all acceptable except the ,pg page 
command, we print edited text flies in contlnous text. 

All articles submitted on diskettes should be In TSC 
FLEX" format, either FLEX2 6800, or FLEX9 6809 any ver- 
sion. 

If articles are submitted on paper they should be on 
white 8X11 bond or better grade paper. No hand written 
articles (hand written or drawn art accepted). All 
paper submitted articles will be photo reproduced. 
This requires that they be typed or produced with a 
dark ribbon (no blue), single spaced and type font no 
smaller than 'elite' or 12 pitch. Typed text should be 
approximately 7 Inches wide (will be reduced to column 
width of 3 1/2 Inches). Please use a dark ribbon! 

All letters to the editor should also comply with the 
above and bear a signature. Letters of 'gripes' as well 
as 'praise' are solicited. We attempt to publish all 
letters to the editor verbatim, howover, we reserve the 
right to reject any submission for lack of 'good taste'. 
We reserve the right to define what constitutes 'good 
taste*. 

Advertising: Commercial advertisers please contact the 
68 Micro Journal advertising department for current 
rate sheet and requirements. 

Classified: All classified must be non-commercial. 
Maximum 20 words per classified ad. Those consisting of 
more than 20 words should be figured at .35 cents per 
word. 20 words or less $7.50 minimum, one time, paid In 
advance. No classified ads accepted by telephone, 
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GINIX STATE OF THE ART 6809 SYSTEMS FOR THE SERIOUS USER. 




GIMIX has 19MB or high performance 
47MB Winchester Drive Systems and/ or 
Floppy Disk Drive Systems. 



For the ultimate in performance, the Unique GMX 6809 CPUIH 
using either OS-9-GMXIII or UniFLEX GMXIII (available shortly), 
gives protection to the system and other users from crashes 
caused by defective user programs, e.g. During program 
development, a programmer who crashes goes back to the 
shell or the debugger, while the other users are not even 
aware anything occurred. 



Ihe intelligent serial I/O processor boards signifi- 
cantly reduce system overhead by handling rou- 
tine I/O func- 
tions, there- 
by freeing up 
the host CPU for 
running user 
programs. This 
speeds up system per- 
formance and allows 
multiple terminals to be 
used at 19. 2K baud. 



8ASMHM and GS-9 art Mtomafte d Mfcrowwa Syswits Coqi and MOTOROLA. Inc 
FtfX and UniFLEX tn Std«nva/t> of Tachncsl Systems Consultants, Inc 
6IMIX. GHOST. GMX. UASS/ CHASSIS, art tradamarle of GIMIX. Inc. 




Gimix 



inc. 




For the user who appreciates the need for a 
bus structured system using STATIC RAM 
and powered by a ferro resonant constant 
voltage transformer. 

GIMIX has single user systems that can run 
both FLEX and OS-9 or Multi user systems for 
use with UruFLEX or OS-9. 

GLMDC versions of OS9 and UniFLEX in- 
clude maintenance and support by Micro- 
ware (90 days) and TSC (1 year). Mainte- 
nance and support after this period 
are available at extra 
cost. 

(NOTE: this support and 
maintenance is only 
for use with approved 
GIMIX hardware) 



/ GIMIX 6809 systems 
/ support live predominant 
/ operating systems: 

OS-9 GMX III, 

OS-9 GMX II, 

UniFLEX, 

OS-9 GMX I, 

FLEX 

and a wide variety ol languages 
and development software 

Whatever your application software 
development, instrumentation, process 
control, educational, scientific or business, 
whether you need single or multi-user 
capabilities. GIMIX has hardware and the 
operabng systems to get the job done 
reliably 

Please phone or write it you need further information 



1337 WEST 37th PLACE • CHICAGO. ILLINOK 60609 • (312) 927-5510 • TWX 910-221-4055 
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Get 
the 
most 

out 

of 

BASI 




The OFFICIAL BASIC09 TOUR 
GUIDE is skillfully written in a friend- 
ly and easy-to-read style. Just 
perfect for those new to computers 
and to BASIC09. It's also a valuable 
reference book for programmers, 
engineers, students and hobbyists, 
providing an in-depth look at 
BASIC09 plus an oveiview of the 
OS-9 operating system. Compre- 
hensive reference sections on 
BASIC09 and OS-9 commands are 
also included. 

The book "maps" out your route 
through the Mercedes of Basics . . . 
BASIC09 and puts you in the driv- 
er's seat in no time. Fasten your 
seatbelt, sit back and enjoy the ride 
to perfecting your programming 
skills. 



MICROWARE . . . 

The OFFICIAL BASIC09 TOUR 
GUIDE comes from the people who 
wrote BASIC09. As the leader in 
6609 system software, we at 
MICROWARE care about our users 
and want to help you get the most 
from our products. 

It's Easy to Order. 

Phone orders are accepted from 
MasterCard or VISA cardholders or 
for COD shipment. You can also 
order by mail using the coupon 
below. Quantity discounts are 
available to educational organiza- 
tions and dealers. For fuit her infor- 
mation contact Microware. 



Specialists in system sofhoare for 68-family microprocessors since 1977. 
OS-9 and 8ASIC09 are trademarks ol Microware and Motorola 



Microware Systems Corporation 
1866 NW II 4th Street 
Des Moines. Iowa 50322 
Telephone 515/224-1929 
Telex 910.520-2535 



Please send . 



.copies oltr>e 



Baslc09 Tour Guide book at $16.95 
each. Add $2 .00 lor UPS shipping In 
the U.S. or $5 00 tor overseas air mail 
per book. Iowa residents add 4% 
sales tax. 

Name 



Address 

City 

Slate _ 



-Zip. 



LJ I have enclosed a check 
LJ Charge to my bank card: 



MasterCard LJ 

Card Number 

£ Kpif atton 



VISA □ 
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FLEX™ USER NOTES 

THE 6800-6809 BOOK 

By: Ronald W. Anderson 

As published in 68 MICRO JOURNAL" 




The publishers of 68 MICRO JOURNAL are proud to announce the publication of Ron Anderson's FLEX USER NOTES, in 
book form. This popular monthly column has been a regular feature in 68 MICRO JOURNAL SINCE 1 979. It has earned the 
respect of thousands of 68 MICRO JOURNAL readers over the years. In fact, Ron's column has been described as the 
Bible' for 68XX users, by some of the world's leading microprocessor professionals. Now all his columns are being 
published, in whole, as the most needed and popular 68XX book available. Over the years Ron's column has been one of 
the most popular in 68 MICRO JOURNAL. And of course 68 MICRO JOURNAL is the most popular 68XX magazine 
published. 

As a SPECIAL BONUS all the source listing in the book will be available on disk for the low price of; FLEX" format only — 5" 
$12.95 — 8" $1 6 95 plus $2.50 shipping and handling, if ordered with the book. If ordered separately the price of the disks 
will be: 5" $17.95 — 8" $19.95 plus $2.50 shipping and handling. 

Listed below are a few of the TEXT files included in the book and on diskette. 

All TEXT Mies in the book are on the disks. 



LOGO.C1 

MEMOVE.C1 

DUMP.C1 

SUBTESTC1 

TERMEM.C2 

M.C2 

PRINT.C3 

MODEMC2 

SCIPKG.C1 

U.C4 

PRINT.C4 

SET.C5 

SETBAS1.C5 



File load program to offset memory — ASM PIC 
Memory move program — ASM PIC 
Printer dump program — uses LOGO — ASM PIC 
Simulation of 6800 code to 6809. show differences — ASM 
Modem input to disk (or other port input to disk) — ASM 
Output a file to modem (or another port) — ASM 
Parallel (ennanced) printer driver — ASM 
TTL output to CRT and modem (or other port) — ASM 
Scientific math routines — PASCAL 
Mini-monitor, disk resident, many useful functions — ASM 
Parallel printer driver, without PFLAG — ASM 
Set printer modes — ASM 
Set printer modes — A-BASIC 
(And many more) 



"Over 30 TEXT files included in ASM (assembler) — PASCAL — PIC (position independent code) TSC BASIC-C. etc. 

NOTE: .C1..C2, etc. = Chapter 1, Chapter 2, etc. 

This will be a limited run and we cannot guarantee that supplies will last long. Order npw for early delivery. 

Foreign Orders Add $4.50 S/H 
Softcover — Large Format 

Book only: $7.95 + $2.50 S/H 

With disk: 5" $20.90 + $2.50 S/H 

With disk: 8' $22.90 + $2.50 S/H 

See your local S50 dealer/bookstore or order direct from: 

Computer Publishing Inc. 

5900 Cassandra Smith Rd. 

Hixson, TN 37343 

TELEX 551 414 PVT BTH (615) 842-4601 
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"FLEX is a trademark ot Technical Systems Consultants 



$4,325 

FOR A WORLD-CLASS 
SS-50 COMPUTER 

Smoke Signal's VAR/68 7 " gives you: 



• Fabled Chieftain performance that led the 
pack in tough Benchmark surveys 

• Integrated, easy-to-use software that covers 
your complete business needs 




$4,325: A PRICE CALCULATED TO GET YOU 

HOOKED ON THIS BLOCKBUSTER SS-50 

That price buys you a VAR/68 computer with multi- 
user, multi-tasking capabilities, and an economically 
designed terminal. Vou get 128K RAM— expandable 
to Imb Eight serial ports, up to 16 if desired. Two 
parallel ports— and more are available. Plus a long 
list of other impressive capabilities 

Smoke Signal's experience allows us to offer OS-9 and 
other UNIX-like, and multi-user operating systems. 

The styling is completely new— fashioned for the 
utmost in operator comfort. And it's remarkably 
compact. VAR/66 Is a combination of great perfor- 
mance and good looks demanded by the office o) 
today 

VAR/68 IS TOUGH. BUT SMOKE SIGNAL 
GIVES YOU EXTRA PROTECTION 

(1> Your new computer is Endurance-Certified before 
delivery That's an exclusive quality-assurance process 
that guarantees perfect operations from day one. 



• Proven reliability backed by our exclusive 
Endurance-Certification Program 

• Extremely good looks and unsurpassed 
operator comfort 



(2) Our Advance-Replacement program is yours for 
a low fixed charge (3) You get instant diagnostic 
service by telephone. It's free. (4) Normal repairs 
are handled with super speed. (5) Software and 
hardware support are part of doing business with 
Smoke Signal 

TOTAL INTEGRATED SOFTWARE 
GIVES YOUR BUSINESS SOLUTIONS 
INSTEAD OF PROBLEMS 

Powerful business application programs are ingeni- 
ously interlinked to give even untrained operators a 
quick, smooth upper hand. The VAR/68 is a joy for 
first-time users, and an unprecedented productivity 
tool for anyone who wants new dimensions ol control 
over critical business matters. 

This screen tells pait ol the stoiy: 




GET A BIG DISCOUNT ON YOUR 
INITIAL ORDER 

Most re-sellers can save up to 42 percent— even on 
small orders. Smoke Signal's price schedule Is a 
powerful profit-maker for dealers of almost every 
description. 

CALL SMOKE SIGNAL OR WRITE FOR 
MORE INFORMATION ON THE VAR/68 
COMPUTER FAMILY 





rW'tf wm Products and Support for VARs 

31336 Via Colinas • Westlake Village, CA 91362-3984 • (818) 889-9340 



SMOKE SIGNAL 
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THE 68000 FROM SMOKE SIGNAL! 



ADD 68000 AND UNIX- * 
TO YOUR EXISTING SS-50 
COMPUTER AT PRICES 
50% TO 75% OFF LIST 

THANK YOU 

Seven years ago. Smoke Signal was founded 1o sell stale oil he- 
ar! computer products, by mail, lo Individual professional pro- 
grammers and hardware engineers. At that time, most big 
companies did not believe in the power or future of micro- 
computers for serious computing applications Only alter you, 
Ihe individual computer user, proved the viability ol Ihe micro- 
computer was Smoke Signal able lo sell systems for business 
uses However, as we progressed to become Ihe leader in SS-50 
systems, we had lo add the sales and technical support services 
demanded by these business customers — and our prices for 
complete systems reflected these added costs 

With Ihe introduction ot our 68000 products, we wanted to find a 
way losay thanks to you. our original customers, the individual 
computer users, and still oiler complete sales and technical 
support to our business customers tor complete systems. We 
think this of fer accomplishes both of these goals. We are otter- 
ing you a choice ol upgrade kits that will bring any SS-50 
computer up lo Ihe electrical equivalent o tour complete 6B0O0 
computer syslemsal prices far below complete system prices 
In tact, the prices offered are 50% or more off our normally low 
prices for the components contained in the upgrade kits. 

This special oiler is limited to one upgrade kit per customer and 
is our way of saying (lianks to those ot you who had confidence 
in us irom the beginning. 



THE UPGRADES 



.$500.00 



The following upgrade kits were designed so lhal any SS-50 
system can be upgraded to 66000 /UNIX 

SWTP UPGRADE $2,800.00 

Contains: 1MB IA SS-SOC Motherboard. DCB-4A lloppy con- 
troller. PS A l Winchester/Tape DMA interface. SCB 68K 
68000 CPU, SER-2 dual serial board. 5Mb Winchester and 
controller, power supply, all cables, and REGULUS 

GIMIX UPGRADE $2,500.00 

Contains. Same as SWTP Upgrade except allows you to use 
your GIMIX motherboard, serial board and Winchester power 
supply 

Users ol standard SMOKE SIGNAL systems may choose one ot 

Ihe lollowing upgrade kits. 

For SSB lloppy based systems: 

SS-FD UPGRADE $2,100.00 

Contains SCB 6BK 68008 CPU. PSA-1 Winchester/Tape OMA 
interface, 5Mb Winchester and controller, power supply, all 
cables, and REGULUS. 

For SSB Winchester based systems: 

SS-HD UPGRADE 

Contains SCB 6BK 68008 CPU and REGULUS 

COMPLETE SYSTEMS 

SMOKE SIGNAL is also making available complete VAR/68K 
systems al dramatic discounts. This offer is only available 
through SMOKE SIGNAL dealers Contact SMOKE SIGNAL 
directly for intormatlon abou I how to order a complete V AR/68K 
system 

RULES OF THE OFFER 

• ) Limit, one upgrade system par customer 

2) Prices valid through December 31, 1984 

3) Orders must be accompanied by lull payment in the form of 
individual check or credit card authorization 

4) Support will only be provided for systems containing the 
lollowing SMOKE SIGNAL boards: SCB-68K. DCB 4A, PSA-1. 
and a motherboard such as the LMB-1A with extended 
addressing and main terminal I/O at FF7EB. 

5) While we feet that most static RAM boards will work with 
these upgrades, we only guaranty compatibility with systems 
containing SMOKE SIGNAL static or dynamic RAM 

VAR/S8K is a trademark of Smoke Sio ml 

REGULUS ii • renewed Madcui* of Alcion Corp , UNIX » • ran tern) 
u«o»m«/» ol eeilLeeoral on**, OS* end OSMSK an iraotmvti ot 
Microware: MACS8UG la a trademark of Motorola Inc 

•Reoulus Ihe OS offered l» UNIX Compatible. 
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PRODUCTS 



The heart ot all these upgrade kits is SMOKE SIGNAL'S new 
SCB 68K8M Hz 68008 CPU Board This standard (5 vy *9"1 
board will replace a SCB 69 CPU Board In any SMOKE SIGNAL 
computer with current revision boards. This board contains a 
real-lime clock with battery backup. 2 EPROM slots for up to 
64K byles of storage, a MACS BUG™ type monitor along with an 
aulo boot loader and a mnemonic disassembler, plus many more 
features 

Alt upgrades also come standard with REGULUS™, a UNIX like 
operating system which is totally compatible with UNIX REG- 
ULUS supports real-lime tasks, shared memory, record locking 
and contains a shell similar lo Ihe Berkeley C shell. Along with 
Ihe operating system, you get C. an editor, assembler, linking 
loader, interactive debugger and a word processor 
SMOKE SIGNAL is also including in many ot the kits the DCB 4A 
double density lloppy controller which can handle up to lour 5" 
and tour B" floppies and contains iKol bulfer RAM for last disk 
Iranslers: Ihe PSA-1 Winchester/Tape DMA interlace board 
which has laps tor SASI and Priam disk Interfaces as well as a 
tap tor 90 ips tape streamers which are supported under both 
REGULUS and OS9™: either a M-256X or M-S12-X dynamic RAM 
board with over two years ot field proven reliability: and IhelMB- 
1 A heavy duty motherboard with gold plated connectors, 
extended addressing and onboard baud rale generator with ten 
selectable baud rates. 



SOFTWARE 



SottwareandSoHwareSuppori Is available only from Smoke 
Signal dealers. Spread Sheet, Word-Processing. Relational 
Database, C. Basic and Cobol are all available now Additional 
system's software is becoming available every day because ol 
Ihe UNIX compatibility, 

SMOKE SIGNAL dealers are also olferlng Mlcroware's 
OS9/68K™ to purchasers of these upgrade kits. SMOKE SIGNAL 
will otter other M icroware 66000 products as they become 
available. 



SUPPORT 



Even at these "lower than PC" prices, we're not going to leave 
you wilh "PC" type support. We ve arranged with one of our veiy 
technically qualified dealers to provide you with add-on sotlware 
and technical support. In addition to answering your questions 
on how to convert your system to lhe680O0. he has a group ol his 
customers who are themselves computerexperts whoare join- 
ing in a network that will help with even the most technlcel 
questions We hope you will contribute your ideas to the network 
so thai we all can benetit from new and fresh thinking. Complete 
details ol the support available are included with the upgrade 
systems 

..........ORDER FORM— — — — — 

Fill in your name. address and phone number below Your order will be shipped 
UPS so please do not use PO Sox Check Items being ordered on form. Add 
prices lor all items selected CA residents must add 6% lor sales tax Total llie 
amount lor your order and Check payment method below 



ArJdross 




City. Stale. Zip 






Phone 


Payment 
Card « . 


Enclosed Cfteck 
VISA 
Mastercard 


Exp Bete 




Signal ure 





<,.■■■■' 



JS00 



BOO 



' i SS-FD UPGRAOE 
i SS HD UPGRADE 
SWTP UPGRADE 
OIMIX UPGRADE 
M-M8X RAM 
D MSUXRAM 
SER-2 HO 
20Mb HARD DISK 
(Instead of s*ib) 

Sub Total 

CA residents add B*. 

Total 



SEND COMPLETED ORDER FORM TO: 

SMOKE SIGNAL 
31SM Via CoHnea. Weellake Village, CA 

S13B2-3SM 

(tia)uavoao 
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Ronald W. Anderson 
.3540 Sturbrldge Court 
Ann Arbor, Ml 4810S 



An Old Friend 

In one sense It seems like a very long time ago, 
and in another. It might have been a few months ago. 
I'm speaking of my Introduction to the 6800 
Microprocessor and microcomputing in general- I owe 
a great deal to the folks at SWTPc who manufactured 
the kit that I put together to make my first 
computer with a real live CRT. I had previously 
operated a KIM-1 with a hexadecimal key pad and some 
LED displays, and that was a real education In 
machine language programming. Scon after seeing the 
potential uses for microprocessors In my line of 
engineering, I ordered the SWTPc computer, a CT-1024 
terminal, a cassette Interface, and a PR-40 (40 
column) printer. It was actually In early 1977 that 
I placed my order. SWTPc at the time, was more or 
less swamped with orders, and It was late June when 
the last components of the system arrived. 

Meanwhile, as the pieces started to arrive, I 
built the "terminal" kit (a terminal less the 
monitor, which I used with a RF modulator and an old 
black and white TV set. One of the early packages 
was, believe it or not, the software that I had 
Included in my order. There was an Assembler called 
CORES, which made no sense to me at the time, until 
I realized that It should have been CO-RES, 
Indicating that the Assembler and Editor were C0- 
RESIdent In memory at the same time. In the days of 
300 baud tape loading, that was a nice feature. 
Also with this package, I received what SWIPc then 
cal led "8K BASIC". The manual and the cassette 
arrived, and I had a month or more to read the 
manual every evening and dream of the day the 
hardware would arrive and I could try my hand at 
some programming. Meanwhile I had gotten the 
terminal working with the KIM-1, and had a version 
of Tiny BASIC running, so I could learn some 
elementary principles of writing programs In BASIC. 

The point of my reminiscence however. Is the 8K 
BASIC- The manual said that It was written by Bob 
Ulterwyx, and I later learned that the same BASIC 
with very slight modifications, was the one that was 
sold by Motorola for their "Exerciser" development 
system. I have to say that this BASIC was 
responsible for the early reputation the 6800 had of 
being very slow. While Microsoft had come along 
with a 6 digit BINARY floating point package in 
their BASIC, 8K BASIC had a 9 digit BCD (Binary 
Coded Decimal) math package. You may realize thet 
BCD arithmetic Is a lot slower than Binary 
arithmetic In most computers because computers 
"think" In Binary. BCD Is Inefficient, because only 
ten of every possible 16 codes are used for numbers. 
The result of operations has to be "decimal 
adjusted" (the 6800 and 6809 have a DAA Instruction 
to do Just that). Negative numbers In 8K BASIC are 
represented as "9's complement" numbers- It takes 
more time and effort to calculate the 9*s complement 
than It does In a binary package to complement and 
add 1 , for example. 

Notwithstanding the disadvantages of the BC0 
math, there are some offsetting advangages. First 
of all, since our money calculations are carried out 
In decimal, there are no errors Introduced by the 
way the numbers are represented. It Is a fact that 
there Is no accurate representation of the value 0.1 
in binary. It becomes an endless stream of I's and 



zero's in a repeating pattern Just as 1/11 becomes 
0.09090909090909... In decimal representation. 
Because we can never Include enough binary digits 
(bits) to represent 0.1 accurately In binary form, 
converting 0.1 to binary and back to decimal usual ly 
results in a value of 0.099999999.. Some of the 
better binary math package authors recognize this 
defect and calculate with a "guard digit", rounding 
the result. This usually takes care of the 
Imperfect representation problem to the limit of the 
number of digits represented in the package. The 
extra code and effort somewhat offset the advantages 
of the fast binary math, and for scientific 
calculations, the "rounding" or "representational" 
errors are not (usually) serious or even 
sign) f leant. 

The fact Is, then, that BCD math packages, 
because they can represent decimal numbers and 
fractions exactly, are more accurate and thus 
desirable for monetary calculations. In either type 
of math package, doubling the number of digits 
represented, generally slows the calculations down 
by a factor of four. That is, the number of 
operations that must be done Increases as about the 
square of the number of digits carried In the 
calculations. 

With this background, I can continue the story. 
I learned to like everything about that BASIC but 
Its speed. Later when FLEX came along, disk file 
handling capabilities were added. It had excellent 
file handling which Included an EOF test. IF 
E0F<I)«1 THEN CLOSE #1- I wrote lots of programs In 
that BASIC, and essentially learned how to program 
using It. Some time later, TSC released their 6 
digit BASIC and their Extended BASIC with some 16+ 
digits of accuracy. Both of the new BASIC 
Interpreters used binary math, and both were many 
times faster than the old BK version, and for that 
reason and the greater accuracy of Extended BASIC, 
It was adopted Immediately by the business software 
suppliers as the language In which they wrote their 
software. 

1 remember being particularly upset at TSC for not 
having Included an EOF test. Any loop that was 
reading a sequential file had to be preceded by an 
ON ERROR statement, that pointed to a line where the 
code would be something like IF ERR=8 THEN CLOSE #1 
: RESUME 100. 8K BASIC handled end of file much 
more cleanly by allowing Inclusion within the file 
read loop of IF E0F(I>»1 THEN CLOSE #1: GOTO 100. 

What seemed even worse at the time was the 
awkwardness of writing a number of variables to a 
data file. Both Interpreters use ASCII data files, 
but old 8K had a "WRITE" keyword. WRITE #1, A.B.C 
resulted In the same thing as the much more 
difficult PRINT #1, A;", ";B;".";C The values of the 
three variables A, B, and C were written to the 
file, separated by commas, with a CR at the end. 8K 
BASIC used the special WRITE statement to tell It to 
separate the variables with commas. Extended BASIC 
uses the standard PRINT statement, and you have to 
tell It literally Just what you want "PRINTed" to 
the file. 

BK BASIC has the standard features of BASIC, 
Including Its 9 digit arithmetic. The Scientific 
functions standard to BASIC are all present, and all 
are accurate to 7 digits. Though 8K doesn't have 
PRINT USING Implemented, It does have a way to set 
the digits printed after the decimal point. 
DIGITS"3 will accomplish that. You can also set the 
length of strings and the maximum line length for 
output. You output to a printer or other device by 
switching ports with a P0RT»7 for a parallel 
printer, or perhaps a P0RT»0 for a modem or serial 
printer. 
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Why am I going Into si I this? It seems that 8K 
BASIC Is not dead. Southeast Media has resurrected 
It, added a few new features, optimized It for 6809 
rather than Just reassembling It with a 6809 
assembler. The new features Include AUTO, which 
generates line numbers starting at 10 and 
Incrementing by tens as yoj type In your program. 
They have a RENUM utility that works like the one 
that comes with Extended BASIC, except that It 
always starts with line 10 and Increments by tens. 
The original had a few obscure bugs In some of the 
scientific functions, which hove been cleaned up. 
In general, the package Is complete and very nice +o 
use. 

If yoj want a pleasant dialect of BASIC with 
medium precision you might be Interested In this 
one. As I Indicated above, It Is great with 
sequential files* A caution Is In order, however. 
Random flies are NOT supported. This BASIC was 
written long before FLEX came along with Random File 
capability. Remember too, that you must expect 
fairly slow execution. Scientific functions take a 
significant fraction of a second to calculate. One 
other omission Is the ELSE feature. The syntax 
Includes only IF THEN, but the object of the 
statement can be a statement Itself, unlike some of 
the very early BASICS In which the object of THEN 
could only be a line number. This Is more of an 
Inconvenience than a lack. You can duplicate the 
action of IF THEN ELSE easily, but the result Is not 
so clearly an IF THEN ELSE function as when the 
keywords are available. IF THEN doesn't have the 
AND and OR capability for complex conditions either, 
but the AND can be simulated with "run on" IF THEN, 
as In: 

100 IF A=B THEN IF C=0 THEN ... 

You can use this syntax for any number of AND 
conditions. You can OR by using multiple statements 
as In: 

100 IF A*B THEN G0SUB 1000 
110 IF C=D THEN G0SUB 1000 

Remember also, on the positive side, that this 
package Is slightly over 8K In size compared to 
Extended BASIC'S 22K. There Is a lot more room for 
program when you use this one. If this extra space 
a I lows you to avoid "CHAINlng" programs, the speed 
might turn out to be less a disadvantage than you 
might think. Of course If you need the speed or 16 
digit accuracy, Extended BASIC Is the only 
reasonable choice of BASIC Interpreters for you. 
This BASIC provides us with still enother choice of 
tools, so that we can choose the tool best fitted 
for the Job. 

Vacation Experiences 

I 've Just returned from a three week vacation to 
be reminded with e Jolt that I had not finished this 
column. Fortunately I stay a month ahead (usually) 
so I will be able to finish this one and work on 
getting ahead again In the next few weeks. 

After five years of corresponding with my 
"printer pal" Art Welter, we managed to get 
together. Our family stayed at the Weller's house 
for three days and we had e vacation together, 
visiting Carlsbad Caverns, touring Juarez, and 
breezing around El Paso- It was a most enjoyable 
stay and now I can picture Art end Jane waller and 
their two poodles when I receive letters from them. 
Somehow we managed to limit our sitting In front of 
a computer to one short afternoon while the ladles 
were out shopping. I guess we cover the computer 
subjects by letter, and didn't have a lot of 
catching up to do In that area. 



I have a number of new products In the area of 
software to review, and one hardware Item. Due to 
my seeming lack of software subject matter this 
time, and the urgency of getting this out quickly, I 
am going to Incorporate a review at this point. 

Wlndrush Universal Eprom Programmer II 

This Is a review of the new Wlndrush Universal 
EPROM programmer. This unit Is supplied as a new 
and upgraded model of their "All In Two" EPROM 
programmer. It arrived packed VERY well in bubble 
pack and plastic "peanuts". I was Impressed, as 
always, by the considerable care Wlndrush has taken 
to provide complete and well organized 
documentation. The programmer Is sold In a number 
of different configurations for compatlbl I If-y with 
the SS-30 SS-50 bus, the Motorola Bus and the 
"Eurocard" bus. I received the SS-30 Interface 
version. 

The programmer Itself Is in two parts. The first 
Is the Interface card that plugs into the SS-30 bus. 
The card contains only a MC6821 "PIA" and the 
connector for the braided ribbon cable that leads to 
the working end of the system, called the 
"programming pod". The pod Is enclosed In a nice 
Injection molded plastic case that looks 
suspiciously like the case that Radio Shack supplies 
for their disk Interface for the color computer. 
The case has a 28 pin zero Insertion force socket, a 
pelr of leds that tell you what Is going on with 
regard to Vcc and programming voltages, and a set of 
DIP switches that take the place of numerous 
"personality modules" of the sort found on some 
other EPROM programmers. 

The software Is not quite as smart as some that I 
have been using (written locally) but I'm probably 
spoiled by that software, so I will forget It and 
talk about what Wlndrush has supplied first, then 
make a few suggestions. 

The Manual Is superb If i haven't already 
Indicated as much. One reading of the section of 
the manual regarding operation, and I was off. The 
user simply types UPR I I , and the system Is 
operative. The first menu Is a list of PROM types 
from which to choose. The programmer and Its 
software now support the Inte I I Igent programming 
algorithm, which tests each location for being 
programmed, and then "overprogrems" that address by 
a fixed percentage of the time taken to program It. 
I didn't have any EPROMS available that will program 
with the fast algorithm, so I couldn't Immediately 
test that feature. At any rate, once the PROM type 
Is selected, you may load the program to be "burned" 
Into the PROM buffer with a LOAD utility. The 
software provides features such as the ability to 
read a PROM to the buffer, copy a PROM, dump the 
PROM buffer, fill the PROM buffer with a specified 
byte, (usually JFF so that the unused locations are 
not programmed, since IFF Is the erased condition). 

The user may examine and change the hex values In 
the PROM buffer, and he may test the PROM for being 
erased, though the "program" function does that 
before allowing the user to program a PROM. One 
nice feature of the software Is that after the PROM 
type is specified, the software presents a picture 
of the proper positions of the DIP switches on the 
pod. The user can set and verify them and then 
proceed to the next menu described above. 

The case has a 26 pin zero Insertion force socket, a 
pair of leds thet tell you what Is going on with 
regard to Vcc and programming voltages, and a set of 
DIP switches that take the place of numerous 
"personality modules" of the sort found on some 
other EPROM programmers. 
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The software Is not quite as smart as some that I 
have been using (written locally) but I'm probably 
spoiled by that software, so I will forget It and 
talk about what Wlndrush has supplied first, then 
make a few suggestions* 

The Manual Is superb If I haven't already 
Indicated as much. One reading of the section of 
the manual regarding operation, and I was off. The 
user simply types UPR I I, and the system Is 
operative. The first menu Is a list of PROM types 
from which to choose. The programmer and Its 
software now support the Intelligent programming 
algorithm, which tests each location for being 
programmed, and then "overprograms" that address by 
a fixed percentage of the time taken to program It. 
I didn't have any EPROMS available that will program 
with the fast algorithm, so I couldn't Immediately 
test that feature. At any rate, once the PROM type 
Is selected, you may load the program to be "burned" 
Into the PROM buffer with a LOAD utility. The 
software provides features such as the ability to 
read a PROM to the buffer, copy a PROM, dump the 
PROM buffer, fill the PROM buffer with a specified 
byte, (usually $FF so that the unused locations are 
not programmed, since IFF Is the erased condition). 

The user may examine and change the hex values In 
the PROM buffer, and he may test the PROM for being 
erased, though the "program" function does that 
before allowing the user to program a PROM. One 
nice feature of the software Is that after the PROM 
type Is specified, the software presents a picture 
of the proper positions of the DIP switches on the 
pod. The user can set and verify them and then 
proceed to the next menu described above. 

I have 2732 PROMs available, and I was able to 
program one on the first try. The programmer 
supports the following PROM types: 

2758, 2716, 2732, 2532, 2732A, 68764, 2764 (Tl), 
2764 (Intel), 2764A, 27128, 27128A, and 27256. It 
Is stressed In the manual that the A versions use a 
different (usually lower) programming voltage, and 
programming them with a non-A version setup, will 
cause their destruction. A few compatible types are 
supported but not shown In the menu. These Include 
the 2508, 2516, and M068766. The programmer Is NOT 
compatible with any of the earlier TRI-VOLT EPROMS, 
and a caution Is Included In the manual, that trying 
to program them may damage the programmer. 



The manual also cautions that the use of the 
Intelligent programming algorithm on PROMs not 
designed for It, might (and probably will) damage 
those PROMs. The reason Is that VCC Is raised to 6 
volts while using the Intelligent algorithm so that 
a higher threshold for '0' Is provided while 
programming and testing. INTEL'S PROMS are designed 
for such programming, and others may also be so 
designed but It Is wise to consult the data sheet 
for the particular device. Only the devices of 2764 
size or larger support this programming method. The 
manual Indicates that a 2764 In the Intelligent 
programming mode will program about twice as fast as 
a 2732 In the normal mode. The manual also 
Indicates that the unit Is more or less ready to 
accept the newest 27512 PROMs when they are 
available. Some SIMPLE modifications will need to 
be done to the pod circuitry due to an Incompatible 
pin-out. 

One thing I found a little peculiar was the 
default address of the PIA ttiat controls the 
programmer. There are actually two command files 
provided, that have the PIA at address SE070 and 
SE090 respectively. The SE090 address Is for some 
Eurocard systems that Wlndrush suppl les, and that 
address Is out of the range of any of the standard 
hardware In the U.S. (Glmlx, Smoke Signal, or 



SWTPc). The $E070 choice puts the PIA In "Port 7" 
on systems with 16 addresses per port, and out of 
the range of I/O for systems with four addresses per 
port. Port 7 Is usually used for a parallel printer 
Interface (true In all the SS-50 bus systems with 
which I work. The point Is minor, since the 
software looks for a port at the default address and 
asks for the actual address If one Is not found 
there. Also there Is a binary patch file that 
a! lows you to specify the actual address of the port 
In your system, and also to specify some terminal 
control strings for clearlrig the screen, homing the 
cursor, and turning reverse field or half Intensity 
on and off. If you specify these, the screen will 
be more readable, but the software operates without 
them by means of scrolling the menu off the screen 
when another one Is written to It.tt 

Now for the Inevitable "why didn't you?". When 
you load a file to the buffer, you use a simple 
"offset LOAD" utility provided, so that you can load 
your file starting at address $0000, the normal 
start of the buffer. Suppose you are using 2732 
PROMs, which store $1000 bytes each, and the file Is 
longer than $1000 bytes. You burn the first PROM, 
and then It Is necessary to move the data In the 
buffer (via a a MOVE command built Into the 
programming software) down by $1000 so that you can 
burn the next PROM. When you specify the PROM type, 
the software knows how much fits In one PROM, and It 
In fact tells you how much, right on the screen. It 
should not be necessary to move the data In the 
buffer, but only to move a pointer to the start of 
the data that would occupy the second EPROM for a 
file larger than $1000. (The default buffer extends 
from $0000 to $7FFF, and so can hold 32K of "data"). 
There should be a "NEXT" cownand that would move the 
pointer by one "promful" and probably a "first" 
command to restore the pointer to $0000. In this 
way, several sets of PROMs could be burned without 
reloading the file. It would also be nice If the 
buffer were automatically preloaded with $FF bytes 
so that the "FILL BUFFER" command could be skipped 
unless for some reason an odd value Is required In 
unused space. If this were done, the software could 
also determine how many PROMs would be required for 
a given program, by the extent of the non-$FF area 
In the buffer. The manual Is singularly lacking In 
discussion of how to program multlole PROMs from the 
data In the buffer, but I ass ie It Is presently 
necessary to move the data In the buffer. End of 
minor gripes. 

I should mention that the DIP switch setup mode 
Is not much (If any), less convenient than 
jnplugglng a personality module and plugging In 
snother one. We normal ly use 2716 and 2732 PROMS 
exclusively. The difference In the dip switch 
settings for these two, Is the position of two 
.witches. Setting these 1vo switches Is less time 
consuming than changing a personality module. Most 
af us will not be programming 6 or 8 different PROM 
types at any one time. Surely we will go toward the 
larger PROMs over a period of time, but as we add 
larger ones, we will certainly drop the smaller 
ones, so that at any one time, we will be 
programming perhaps three or four types. I should 
also content that the operation of the programm er Is 
entirely automatic. Once It Is set up, the only 
operator action Is to Insert and remove PROMs and 
answer the prompts of the software to program them. 
No "program - read" mode switch Is present on the 
pod. All voltages are applied and removed under 
program control. Two LEO Indicators do show the 
status of Vcc and Vpp at any time, and the user Is 
cautioned not to Insert or remove a PROM when either 
LED Indicates that a voltage Is present. The 
programmed PROM Is verified agelnst the buffer, and 
any error Is reported. 
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Overall, this Is a compact, nicely built, well 
thought out, and we I I documented combination of 
software and hardware. 



0S9 USER NOTES 

by Pater Dibble 

('YJS-9 Ueers Notes" Columnist; 
'68' Micro Journal) 

Reading Directories 

I'm afraid this month's column will be a little 
short. I Just bought a house. Nothing major wrong 
with It, But I'm living In the first floor while 1 
fix up the upstairs. Piles of boxes are everywhere, 
and It seems like everything I need Is In a box at 
the center of an unknown pile. This disorder has 
not helped m» get a lot of computing done. 

I don't mean to turn this column Into a diary, 
but there are a few other Important Items* A kitten 
Is helping me write this. I got him to help make my 
house seem home-like, but he likes to help type. I 
enjoy his help, but I hope he will switch to 
s leep-ln-the-lap mode soon. 

This fall I will finally become a full-time 
graduate student. I have been studying Computer 
Science part time for years, but It seemed that the 
field was moving ahead faster than I was learning 
it. It Is a scary business going back to college 
after being a working man for years, but I'm fairly 
quivering with eagerness. I have one more eolumn to 
write as a freeman, then I will be a student. I 
think I can get permission to keep writing this 
column. I hope my studies add some spice to my 
writing. 

A fair amount of the OS-9 mall I get asks about 
special versions of OS-9. Many people have old 
SWTPc systems they would like to run OS-9 on. There 
are also a few people with home-brew 6899 systems 
who'd like to port OS-9. The news for these people 
Is mostly bad. 

There used to be a SWTPc version of OS-9 Level 
One, but I don't think It Is sold any more. OS-9 
Level Two Is sold only through hardware 
manufacturers, and SWTPc hasn't licensed It. If you 
have your own home-brew design, you can license OS-9 
from Mlcroware, but the price Is ridiculous unless 
you mean to sei I It. 



Officially there Is no way to get OS-9 for your 
SWTPc, or home brew machine. Unofficially, there 
are ways. One of the most Important features of 
OS-9 Is Its hardware Independence. The clock and 
I/O devices are handled by drivers. The Interfaces 
to the drivers are general enough that any 
reasonable hardware can be accommodated. Hlcroware 
will sell the source to several device drivers and a 
few clock drivers. With a copy of OS-9 for any 
machine, a working OS-9 to build the new OS-9 on, 
and a collection of source from Mlcroware It should 
be possible for an experienced programmer to adept 
OS-9 to any 6809-based machine I heve heard of. 

It Isn't herd to buy a copy of OS-9 to 
customize. Try e few manufactures. itfhen I was 
building crazy systems I did a lot of business with 
AM Chicago Computing; they might be able to help 
you- You don't care what version of OS-9 you get 
unless you can get one that Is already partly 



compatible with your system. You'll have to write a 
clock driver, e disk driver, and. If you use an 
unusual serial chip, a SCF driver. If you want to 
adept Level Two, you'll have to buy e version of 
OS-9 that Is designed for the memory management 
hardware you have. Memory management Is done In the 
OS-9 kernel (0S9P1). It Isn't easy to adapt without 
lots of source code •>• the kind of source 
Hlcroware sells as part of an OEM license ... very 
expensive. 

If anyone has OS-9 running on unsupported 
hardware let me know. Mlcroware doesn't officially 
want to support you, but they might not object If we 
set up a function of the Users Group to help you 
out. If there Is enough Interest, maybe we can find 
a reliable source of adaptable OS-9. In any case, 
I'll report any tips you send me In this eolumn. 

Directories as riles 



A directory Is a special kind of file. If they 
are handled correctly, they can be opened and used 
without much trouble. If you try to list or dump a 
directory file, you will have trouble. Directory 
files can only be opened using the directory access 
mode; and Dump, List, Copy, and most other OS-9 
utilities don't use this mode. 

The easiest thing to do with a directory Is to 
simply read It and copy It to standard output. The 
program cal led DLIst copies the current directory to 
standard output. You can see the contents of the 
current data directory by assembling DLIst and 
typing 

0S9: DLIst I Dump Directories contain lots of 
unprintable characters, so If you don't use Dump to 
format the output you will get glberlsh on the 
screen. You may even make your terminal do strange 
things. 

I have a directory with only the file 
containing DLIst In It. I ran DLIst with the 
command I Ine: 

0S9:DLIst I Dump >tmp The contents of Tmp were 

Addr 01 23 45 67 89 AB CD E F 
02468ACE 



0000 
0010 
0020 
0030 
0040 



2EAE 0000 0000 0000 0000 0000 0000 0000 

0000 0000 0000 0000 0000 0000 0000 0IB9 

AE0O 0000 0000 0000 0000 0000 0000 0000 

0000 0000 0000 0000 0000 0000 0000 0540 

7460 FOOO 0000 0000 0000 0000 0000 0000 



0050 0000 0000 0000 0000 0000 0000 0000 0765 
0060 444C 6973 F443 4830 B700 0000 0000 0000 

DL!stCH07 

0070 0000 0000 0000 0000 0000 0000 0000 0763 
I wrapped each line of the tmp onto two lines so It 
would fit In a column. Each entry In the directory 
takes fwo lines In the dump (four lines In this 
listing.) The first two entries are 
self -referencing. The .. enlry Is first; the name 
".." <2EAE> Is at the beginning of the entry. The 
disk address of the file descriptor (OO01B9) for the 
parent of this directory Is at the end of the entry. 
The second entry Is for "•" <AE) which Is the alias 
for this directory. The address associated with 
that f.000540) points to the file descriptor for this 
directory. 

The entry for tmp Is for the file I put the 
dump Into. The last entry looks like It Is for 
DLIstC*l07, but If you look at the hex part of the 
dump you will see that the high bit of the "t" Is 
on, meaning that It Is the last character In the 
siring. The characters "0*07" are an artifact of a 
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previous use of the entry for the file SCRATCH07. 

OLtst could be modified to edit the contents of 
the directory before passing It to standard output. 
The first two entries are always for "." and "..". 
There is usually no need to notice then. There can 
also be null entries In the directory. When a file 
Is deleted the first byte in the directory entry is 
set to 100 making it into a null entry. OLIst could 
check for null entries and suppress then. 

0Llst2 Is an enhanced version of OLIst. It 
uses USesk to skip the first two entries, then 
copies all entries that don't start with $00 to 
standard output. 

The next feature to add would be formatting the 
output so it could be read without using Dump. The 
address of the file descriptor Isn't likely to be 
worth seeing very often, so the final program. Id, 
just prints the file names. A useful directory list 
program needs to be able to list the contents of 
directories other than the current default so 1 
added that function. Ld can take a directory name 
on the command line. It wouldn't be too hard to add 
the x option by opening the directory with the 
execution attribute, but that's a function I didn't 
add. The program determines whether a directory 
name was given by checking the length of the 
parameter area. If the parameter area Is only one 
byte long, It only contains a carriage return, 
otherwise It contains a directory name terminated 
with a carriage return. 

It would be nice to add the "e" option to the 
Id command, but an extended directory involves lots 
of numbers and dates. The code to format al I that 
Information would make a long program. Instead, I 
have written a BaslcOQ program that takes the output 
of 0LIst2 and generates a more extensive report. 
There Is room for lots of Improvement in OFormet; 1 
only print the file name, creation date, last 
modified date, and file size, and I don't sort the 
list In any special order. Improvements like these 
are, as they say, "left for the reader." 

Each directory entry contains the disk address 
of the file descriptor sector for the file. The 
file descriptor contains all the Interesting 
Information about a file. We need to read the file 
descriptor, but all we know Is Its disk address, and 
the only way to get at a particular sector on a disk 
Is with physical -sector I/O- Normally 
physical -sector I/O Is done by opening a device; 
e.g. dump /DOI . Since there Is no easy way to find 
out the name of the drive the directory Is on, the 
/D0< type of trick Isn't useful. .There Is an 
Interesting variation on physical-sector 1/0 which I 
haven't been able to find documented anywhere. If 
you open the filet. It will open the drive the data 
directory is on for physical 1/0. If you open It 
for execution, It will open the drive with the 
execution directory on It for physical 1/0. 

Since 0List2 Is feeding this program, and 
0LIst2 can only read the current data directory, 
OFormat assumes the directory is on the same disk as 
the data directory. 

I used a useful trick fro* the UNIX Is commend. 
Directory files are Indicated by a "/" after them 
In the listing from OFormat. 

If you have a UNIX-like sort program available 
the combination of 0Llst2 and OFormat can be made 
even more useful. By sorting on the various fields 
in the output from OFormat you can get the listing 
alphabetically by name, by Increasing size, or In 
chronological order. 



If you have RunS type OFormat In, save It, and 
pack It. Then use It with a command line like: 

0S9:0Llst2 I OFormat If you don't have RunB, 
you'll need to use something like: 

0S9:0Llst2 I baslc09 OFormat 



00001 






■u 


Mitt 




00*02 






tti 


lilt tra Carnal tir K tory 


0000] 






1F»L 






00005 






EIK 






0000* 


0011 


t»P« 


wt 


HrOWOUCT 


00007 


ooei 


U'% 


tit 


UttWtl 




00000 


0000 87C0004S 




•06 


Mind, tut , Tr?i, tttt.Eatry, Until! 


00009 












00010 0000 


Wilt 


ru 


1 


Oirtctory prtb fluaOtr 


00011 1 


1 0001 


mHot 


rot 


52 


Otrtfw It* iirntoff mtri 


00012 0021 


Stick 


r» 


200 




0001} 00£9 


Ktniii 


tOB 


, 




00014 












0001] 


0000 4UC4975 


Him 


let 


muu 




0001* 


0012 01 


VlrtlOo 


<cb 


i 




00017 


0015 2E40 


Dirnut 


lei 


/. / 




00011 












00019 


0013 


Entry 








00020 


0015 1*8! 




111 


OOm.HKM 




00021 


0017 jwofffj 




If u 


OirniJi.PCR 


00022 


0011 I0JFI4 




OS? 


!Me in 




0002] 


00IE 2510 




til 


Error 




00024 


0020 9700 




It4 


Witt 




00021 


0022 


ft.*, 








0002* 


0022 504! 




liii 


M<«r,y 




00027 


0024 10K0020 




l«r 


132 




00021 


00 JS I0IFIJ 




051 


IMrid 




00021 


0021 2501 




Ml 


TEaf 




00050 


0021 8*0! 




lit 


01 


Std outlet 


00051 


002F 105fM 




K* 


iMrft* 




00052 


0032 nm 




•CI 


Error 




00055 


0054 9*00 




\u 


With 




OMM 


003* 20E0 




In 


HUo» 




ootn 


0038 


rw 








OOOH 


0031 CII3 




C-* 


WW 




00057 


0030 2*01 




*■* 


trrtr 




00031 


MX V 




tin 






oomi 


00 3» 


Error 








00040 


0031 I03F0* 




0S» 


FKut 


ntn 


00041 


0040 iK?U> 




cm 






00042 


0043 


*nd 


Kfi 


t 





00000 »rrer til 

00000 •irnlngfiJ 

10045 000*7 (rftgru bytit iMtfitri 

I0K9 00255 <UU brt«t illotitid 

I271F 08747 trln nrt *w trwoll 



0000! 






nu 


0Uit2 


00002 






ttl 


lilt th» Eurrnl iirtclory 


00003 






IFPL 




00003 






EMC 




0000* 


0011 


im 


Mt 


PHBNOWCr 


00007 


0081 


'i < . 


lit 


KBn*i 


00001 


0001 ITUOOfl 




•ad 


HM , Urn , TfH, **n , U tr y , Hani : t 


00009 










00010 1 


ooot 


oriti 


r* 


1 liractory Mtb n«*»r 


00011 8 0001 


•tffr 


rat 


32 bvffar (or director) mtr 


00012 1 0021 


Stick 


r» 


2M 


00013 1 00ft 


■•nut 


•N 


t 


00014 










00015 


COM 444UD3 


IUo> 


(CI 


IHittV 


0001* 


0013 0! 


nriiga 


fch 


1 


00017 


0014 2EM 


tirnttt 


ft« 


/. / 


00011 










00019 


0011 


Entry 






00020 


001* Nil 




Id* 


0UI.HKM. fill »tt«ll war 


00021 


Nil jofomt 




IMI 


liratoj.KI lili MM *.' 


00072 


MIC I05F14 




DM 


in*** 


00025 


OOIF 2JK 




bci 


Error 


10024 


0021 1700 




w 


»<tb un the sitl Mttar 


00025 


00233440 




$** 


II ifltl 


0002* 


0023 CC004O 




Ida 


132*2 



12 



'68' Micro Journal 



00017 


0028 KOOOO 


MUG 


0021 103F88 


oocn 


002E J540 


0*0 50 


MJO »ir 


00011 


0032 


0*052 


0052 5041 


oooy 


0054 


00031 


0054 10K0020 


00053 


00» 10JTH 


ooost 


0OJ1 2504 


00057 


009 004! 


0003 


oov 2>n 


00011 


0041 IMI 


60MO 


0015 103F8* 


000*1 


oou no4 


00042 


0048 9600 


000*3 


0044 2Mi 


oooi* 


00 4C 


000*5 


OWC CII3 


ooou 


004E 2601 


OOCt? 


0030 5F 


XMt 


0051 


WOl? 


0031 105F04 


MOJO 


0054 C80070 


0COS1 


0451 



n.0^2 



TEef 



Error 



«nd 

00000 trrgrdl 

MOOO airxinglil 

10037 00M7 proqrat bytn fltotnlrt 

I00C1 60233 data bytet «1toc4l*d 

rr:4J 0J702 bytti ut«d for vtbett 



!di 


00 




051 


TtSeti 


)t:p onr . kW .. eatriet 


pull 


U 


rntort U 


txt 


Error 




IH1 


fcfltnU 




idy 


•r 




en 


ItOHd 




b<i 


rw 




tit 


»rf(ir,U 


Mil outre? 


4*1 


IUo*2 


yee: *np it ad r«4 *oaio 


144 


II 


Std ootpot 


051 


!l*Jriti 




bet 


Error 




Idi 


Of at" 


directory path 


bra 


RLdop 


riad 1111) 


cipb 


Kiev 


It tbn EOT'' 


bM 


Error 


»o; yrror 


drb 




yet! ritam hippy 


OS? 


frt.it 


return 


E«00 






equ 


1 





00050 


OOSO 


00031 


0050 CID5 


00052 


0052 :«d 


00055 


OOU 1 


000*t 


0055 


00J55 


005! KTF94 


*■*;» 


5058 


00057 


0051 5F 


ooose 


0031 


00054 


•on ton 


OOOU 


OOJJ 2K7 


00041 


0031 2701 



TEef 



Error 



El.! 



EL oop 



topb 



C>b 



K4E0F 


It Hit EOf- 


Error 


Mi trror 




yet; return tippy 



OS1 I Kill 



llrb 



tit 



bn 



B.I 
ELoopI 

EError 



retort 



4 nut can't end in i mrll 



(htrawt OS-9 t«i**.lor 2.1 07/l5.'8« 12:08:32 
Id - lilt Filet In a lirtctorr 



Peor 002 



00042 


0057 3C 




■ at* 






0*043 


00*0 CHI 




Upb 


121 




00044 


00*3 23T5 




bio 


Etoop 


A nam can't bt tort then 21 b 


OOOU 


00*4 


Eloopl 








ooou 


00*4 SMt 




Ida 


HOD 


<C«> 


000*7 


00*4 SC 




incb 






00048 


00(7 4785 




ita 


lil 




00041 


00*1 31 




rtl 






000 70 


OOM 


EError 








00071 


00*4 1(00 




Ida 


•MO 




00072 


OOK 471* 




ita 


,1 


Return null liat lor trrors 


00073 


004E 31 




rtl 






00071 


00(1 (FMK 




Em 






00073 


0072 


C*4 


m 


♦ 





00001 






nil 


Id 






00002 






tti 


Lut Fills 


in j Directory 


00000 trror (ll 


00003 






IFPI 






MOOO nemtolil 


00005 






EOT. 






10072 Mil* progjrai lytet |e**ratid 


00004 


0411 


typt 


itt 


ffBWiOUCl 




HOE1 00233 data Ijtet allocated 


00007 


0081 


lleet 


itt 


oebtm 




12711 088B7 arte* uw4 for .retail 


OOOOI 


0040 S7T00072 




■04 


"End, ■aM.Trpt.fittt, Entry, fleatitt 




00001 














00010 D 0000 


OPatb 


rat 


1 


Directory path nutbtr 




00011 1 


1 0001 


fcller 


raft 


32 


buffer for directory tntnei 


mt iwt ain««t«ieiii*mi iMOhtm 


OOOU D 00 


Stack 


rib 


200 




mi m mum** 1 i*'i. u»» ii'im 


oooir i 


) 00E4 


"tttiti 


tqu 






ani im lliM'rttrrir*li MMitlirODi lM»iiril>.li«C1.*»rtlJt <ii,:Siliil Jill; Him * 

nn in ai.tMta.'ifi 


00014 












mn ria ihii.n 


00015 


000! 6CE* 


Naot 


(a 


/Id/ 




m: ii. >.. :»«l 
«e> III i^iiailiUI 


ooou 


OW 01 


Viriion 


feb 


1 




am u> m» nit no imicii m mi —** 


00017 


0019 2C4.0 


Dirntte 


(CI 


/. / 




vm *n will, 'rival 


00011 












«C< «T M.h.t.l 


ooou 


90:2 


Entry 








am ■mam >• 

«W till CI4^» •*■ Im iMMtti. itxt"t l*MI !■ 


00020 


0012 IS850001 




cwd 


01 


IiikjUi of parameter tiring 


•ill dt tHiiei »in*» ifmi tt iipUiii ■ ill n !.• «a •■ it. 


00021 


0014 2»« 




bhl 


tireSirn 




lis '« i.i re n 

• IK llllir MCi>tHlllrli,t.r*H.i.lll>in IM 


00022 


1 


II eon 


I than 


one bytt Of 


Par ait ten 


SIM liJ-[*l.*w«i*rirllr(Jil MN.ll 


00023 


1 


ItlUM 


lilt nan on couaitd lint. Dtbenite tit* ',' 


• III Mill 

mi «!' i 


00024 


0418 I080FFV* 




IMI 


Dirniie.PCft mi '■' at directory 


AtH ft* cmft llr II H lb Q *fl»* um H>w Irli. 


00023 


001C 


OirMivn 






ne> n <• ■ 'ui -Mr 

•itt ihi L*>l>>l>i.i>>il"naiiii>i>i.iw']i.nHi,<iit.:ii' in 


00024 


OOIC 8481 




Ida 


ItM.iKU 


. fill acctu aode 


•1" an rr.ii.'m m-lt 


00027 


oou lows* 




051 


ISOger. 




l»! II I Wrii rp 

rm hep i,.t,r - - # i 


00021 


OUt 2332 




bet 


Error 




n» a rt,<ii>>iif to 


00021 


0023 1700 




ita 


Path 


«ay» III* path nuaOw 


aaa mat *j*i 
tm fair 


00050 


0023 1*40 




pint 


U 


tan II 


n» ii" ' 'i •» «*oii i ii «*«ii1m vi n Mm an ■ 'i ri.iHtiii >ii 


00051 


0027 CE0040 




I Or 


032*2 




dl Mnt ■■•, ii.Had>'ii, ' 'i it amiu, ■■■■ ii.cam mi ■ ■. ':.:•■.' 

r« mt) ' *i 'Miiiu.iii"&t*ir .miti:itii*n*'tirritrfiii ci.mwi.finiiiifii' 


00052 


0024 8E0000 




lb 


40 




ran miv 


00033 


0071 I03FM 




051 


ItSMt 


Dip o«*r . and .. tctrin 


r#l 11 tDI wtm vir 


0005* 


OOM SS40 




pelt 


U 


rittore II 


•sr n «-.«w.7ii nt> 'Mi w ■< uii 


00055 


0052 2521 




bet 


Error 




»• can mm 
at » 


00034 


0054 


Hoop 








•Hi ti» 


00037 


0014 3041 




l*ai 


krffir.U 




nit rain •».« mm 'i mm 
am m 


0O038 


0034 


«LOO»2 








rot iw 


00031 


0054 10OE0020 




1*> 


032 




anc n 


00040 


0034 103FI4 




051 


IWetd 






00041 
00042 


0030 mi 

003F oMI 




tit 

tit 


'Eef 
fcfler.U 


•ill entry? 


SUPPORT YOUR 


0004! 
000*4 


0041 2773 
0043 »:3 




btq 
bv 


«Loop2 
Edit 


yet: ttip It and read afait 

Prepirt file naet for printing 


ADVERTISERS 


00043 


00*3 804 1 




Ida 


11 


Std ootpot 




OOOU 


0047 .WK 




0S1 


I tor f tin 






000*7 


00)4 2309 




bet 


Error 






00041 


004C 9(00 




lu 


OPalh 


directory path 




000*4 


O0*E I«* 




Ira 


Oloop 


riad nam 





'68' Micro Journal 



13 



+ f\* 



C User Notes 



Edcjir H. (tud) •»*$. Ph.D. 
1454 LatU Lin* 
Conytrs, 6A 30207 



INTRODUCTION 



This month's column discusses problems of execution, 
transportebl 1 11-y, end compotlbl I Ity among the C 
compilers available on the 6809. Hopefully, 
discussing and demonstrating these problems will 
prompt the developers of these compilers to correct 
the deficiencies, and the criticisms will be 
cons I dered construct i ve . 

When appropriate, the latest AT&T UNIX C compiler Is 
used as a basis for comparison. Only the Full C 
compilers are covered In this discussion, since the 
Smell C compilers all have known limitations and 
peculiarities, but the Full C compilers claim 
compatibility with UNIX C and K 4 R C standards. 

All of the problems reported here have been reported 
to the developers, by myself or by readers who have 
reported the problems to me. 

Some of the problems may have been corrected In the 
latest versions of the compilers by the time this 
column appears In print. However, the compilers Tn 
the field will not have been corrected, so they 
should be checked for problems similar to those 
described below. 

The two Full C compiler fa.nl lies discussed are 
called "McCosh" (marketed by Wlndrush, MPD, SWTPC, 
Hlcroware, and Tandy and S.E. MEDIA, CPI*>, and 
"Introl" (marketed by Introl and S.E. MEDIA, CPI*). 

BUGS 

One of the worst classes of problems Is those caused 
by compiler bugs. The most blatant ones kill the 
compl ler, program, or system. 

An example of a compiler bug which may be Isolated, 
demonstrated, and evaluated Is as follows: 
malnO 

*■ «tatlc char sl43) » "S"; 



Wlndrush C v2.5.4 produces the following error- 
message and aborts: 

Bad coda In Intermediate file: 9c 
Introl C end UNIX" C produces no diagnostics and 
terminates normally, after a successful compile. 

The following example shows a bug which does not 
terminate the compiler, but may cause programs to 
malfunction, which may very well present a more 
serious problem to locate than the previous 
situation: 



ttacltat 'lUn.k' 



•tract il 

< 



char cltlli 
iat ill 

cbar hi; 



) ttltl 
( 



); 
struct 


■2 








char ic2 


I 




i 


Iiit I2i 

chtr h2; 




) 


it2M 


« 




( 












'itta2I* 


.1,2, 






•ft taJl' 


.J.«. 






Vra2J # 


.3,0 



lad 



mt ■; 

srinUftui of ttl > :4\»\u:a«<latl>lj 
crint<l'u:< oi it2 • tfta'.itsoof Iat2l)| 

tor It i 0; i < It •"> 
i 

irintfl'l* td Id U Id lit*. 

ttKil.Cl.ttlttl.il.MKil.ffl, 
•t2lil.c2.it2r.il. M,it:til.ft2li 

McCosh C gfctierates the following (Incorrect) output: 

tm of ill • II 
•ut of »t2 • 13 

t» ] itn21 I 2 

444 4 itaaC 1 4 

27902 191 i!m2] 5 a 

Introl C and UNIX C generate the following (correct) 
output: 

mi el at) • tj 

ma oi tt2 > :3 

itMll 1 2 itaa21 I 2 

itaal2 3 4 itaa22 ) I 

itaalS 3 i ilaaZ] 3 a 

James McCosh, the developer of the McCosh C 
compilers, Is aware that this problem exists. The 
compiler Incorrectly computes the slie of the 
elements of end Incorrectly Initializes a structure 
containing character arrays. This may be corrected 
by now. 

So that Introl will not be left out of the bug list, 
the following example, sent to me by Phil Gunsul, 
provides another problem, related to structures. In 
Introl vl.5: 



■includt 



>ilOl0.K 



•ltatll',1,2, 
'itMl2'.!,4, 

•lltilS',3,* 



tdrfint IfLCKL 19 
MHma CUWi. 19 

ttruct indent ( 

lit taltj 

lit »d»otli; 

lit ifltv; 

lot ifclIrUlfUl 

iat <att»ttUFtEtfUI| 
I i>i(U£VElli 
(tract latent Kla» • i»4t 

Mial) 
( 

iat »[ 

cla»->tUn • Ji 
cl*»-h(la« • I| 

cla>->ifc[cltv->ifl*>l • do-ttiti! 
cl»»->(*»th • cln->ifclclev-ifltv]| 
trtntfl'iuUr • U\e', dtv->f<4ata)| 



H 
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ctnOUii > *; 
clt»->nlf> « *i 
> • tl»v-)l(ln| 

dl»->IIC(i! • tl».-)Ht)!; 
clt»->pdtpth i cliv-Mktj]; 
prinUCntiiibir « ld\n", cliv-vpitptfil; 

Bit til | 



Introl C generates the following (Incorrect) output: 

nunfcer • 
number » 8 

McCosh C and UNIX C generate the following (correct) 
output: 

number • 5 
number » 8 

HIDDEN LIMITATIONS 

Many compilers, like other programs, have 
undocumented limitations which (hopefully) affect 
only worst-case and trivial cases. 

Early versions of Introl restricted the link-edited 
program's to 32K, or more In some Instances. The 
current version, being shipped since the first of 
the year, Ver. I .5 - a I lows up to 64K. 

The following example Is taken from the May 1984 

Issue of BYTE. It tests the depth to which the 

unary pointer operator ' •* may be nested, and 
demonstrates a problem with McCosh C. 

»i»cMt "itdu.*" 
Mrfixi LOOPS 34000 

Mifini KU. 7 
Itruct tptrl < 

cfiir • miiiMitiimiiiiptrl; 
I: 



itnl 



wtitntj t; 

chir Ml dor t; 

struct cplrl • iii«iui*iiiiiitiitpg:ntrr; 

print! ('It loodi \n p .tDDP5>; 

for (|t0; u»lHFS; !••) 

»«>dorb > iittititiMMiiititi 

(IIIIMIIIIIIIIIMllipc tttf Ptrj; 

print* ClclinithidVn', BELLI: 
tali lit; 



- I 



Introl and UNIX C compile and run this example 
correctly, although McCosh C refuses to compile the 
statement within the "for" loop correctly. 
Admittedly, this Is a contrived and worst-case 
example, but McCosh C should be able to compile and 
run It correctly, or document the fact that the 
compiler handles only five levels of pointers 
correctly. 

DEVIATIONS FROM THE STANDARD 



Included In K 4 R, since they were not Inplemented 
at that time. 

A common problem which must be faced by someone 
attempting to port a C program from one compiler to 
another, even on the seme machine, concerns the 
trsnendous variation In the Implementation and use 
of the "# Include" preprocessor statement and the 
organization of the directories. Often, the correct 
combination of quotes, brackets, braces, etc. must 
be determined experimentally, as must be the correct 
library names and location of the libraries. Some 
of the compilers Insist on using specific drives (In 
FLEX) or the boot drive (In OS/9), all of which Is 
Irritating to the user of a system with hard disks- 

Introl C does not currently support doubles, and 
documents that It does not do so. It does support 
longs and floats, but the range of longs Is limited 
and the precision of floats Is limited. McCosh C 
supports longs, floats, and doubles- 
Intro I C supports nested comments, by default. 
Since UNIX C and McCosh C tJo not support nested 
comments, none should be used, and the option should 
be set to prohibit them. If compatibility Is a 
concern. 

McCosh C has Its own deviation problems. It does 
not support line continuation with reverse slash and 
carriage return, as supported by Introl C and UNIX 
C. It has very strict requirements on external 
variable declarations not shared by Introl and UNIX 
C. 

The toupper and tolower macros In the FLEX and 
UnlFLEX versions of McCosh C fall to check for their 
arguments being within range before converting them 
to upper or lower case letters. These very same 
functions In Mlcroware C do check their arguments In 
an Identical manner to that performed by the current 
version of the true AT&T UNIX C (although not by 
some of the clones). UNIX C and Mlcroware C change 
the names of the toupper and tolower macros to 
toupper and _tolower, then declare functions 
Toupper and tolower which check their arguments. 
This avoids the problem of repeating an argument 
within a a macro, thus causing double evaluation an 
strange side effects with expressions such as 
"*c+t". 

The following program Illustrates this portability 
problem: 

linclidi 'itdie.k' 

tinr.li.fc 'ctnt.k' it mi( tor nori-rkCMD' C «/ 

chir >; 



MlnO 
t 



for l> ■ D'i « < Ji7li ■•♦! 

print) "lc. Ic, IcMi'.ntoupuriil ,toio»K Iil)| 



McCosh C for FLEX and UnlFLEX produces the following 
(Incorrect) output. 



Some of the Inconsistencies among the 6809 C 
compilers are due to deviations from the K 4 R 
and/or UNIX C standards. One problem with using the 
K 4 R book as a standard with which to develop 
compilers Is that It Is quite vague In many areas; 
simply stating that a compiler Is compatible with K 
4 R does not ensure that It can compile a large 
number of UNIX C programs. Another problem with 
referencing the K 4 R book Is that It does not 
represent the latest version of UNIX C; such Items 
as structure assignment, structure function 
arguments, 'enum' data type, and others are not 
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Intro! C, UNIX C, and Mlcroware C generate the 
following (correct) output. 



0, 0. 
», 9, » 



COMMON SURPRISE 

One situation, which must be described as a 
surprise, rather than a bug or a deviation from 
standards, concerns the order of evaluation of 
function arguments. Although the K SRC book and 
the manuals for the various Full C compilers seem to 
Imply that function arguments are evaluated in first 
to last order, UNIX C, Intro I C, and McCosh C all 
evaluate their function arguments In reverse order. 
They do this so that the stack will be established 
with the first argument last In the stack. This 
simplifies the processing of functions such as 
prlntf and scanf which have a variable number of 
arguments. Most small C compilers and certain other 
Full C compilers evaluate function arguments In 
normal order. 

The following program may be used to determine the 
order of evaluation In a given C compiler: 

^Tncludo "stdlo.h" 
matn4V 



int i = 0; 

printfrid Id U Id Id', 



Those compilers which evaluate function arguments In 
reverse order will output the following line: 

5 4 3 2 1 
Those compilers which evaluate function arguments In 
normal order will output the following line: 

12 3 4 5 

Although no change Is required In the compilers, 
this unexpected evaluation order should at least be 
documented In the language manuals- 

EDITOR'S NOTE: 



The 'surprise' of first to last and last to 
first Is partially explained In K&R, page 186 
Appendix A, "The order of evaluation of arguments Is 
undefined by the language; take note that the 
various compiler differ." 

SUMMARY 

The problems and situations described above are 
representative of the condition of the Full C 
compilers available on the 6809. Other readers are 
Invited to send small, documented test cases on disk 
to me, after sending the problems to the developers. 
Perhaps, In this manner, the compiler manufacturers 
are alerted to other 'bugs' and manuals can be 
Improved and corrected. 

EXAMPLE PROGRAM 

Following Is this month's example C program; It 
performs 1wo-up listings, and was provided by a 
reader. It will run under Introl vl .4 or vl .5 C, 
but the continued lines must be split up for McCosh 
C. 

•include 'ttdio.K' 

Idtfint MIFILE ?$ /• »ai fluhtr of input liltt •/ 

Idtfint HELPNS6I \ 

•\flltagti LGKGSttE «fi!»> K>idth>) KmactsMl.W 
Idtfint ICUWM *N <nidth> it null or :tro, thi aholt 
input lint II tint to output. War <u>acn> to Of rtcognittd, \ 
<uidth> wit bo givtn tiplicitly, rati if itro.U" 
Idtfint HtlPftSW 'Iht first nutrric argutnt afttr an \ 
alshahttic is taktn at <«idth>, tht littun 'Wicis - Intro V 
li no aay to sptcify Itading tfir.ii.ta' 



/• argua*nt men »/ 

/• flag signaling cctplttion •/ 

It input file mdct •/ 

/• input bulftr »/ 

/• input lilt count •/ 

It ctiaucltf oointtf »/ 

I* toacts to bo output afttr lint ■/ 

/• ■idth IttiForirr) •/ 

It flag signaling aidtfc liajft •/ 

/• nidth «/ 

/• lilt point tr •/ 



char irjnr, 
dont, 
liltnr, 

linoimillNE], 
all lit, 
•I. 

isictilKMfllE), 

■i 

•flgCIUIFMl, 
•idthlfl'IFILEl; 
FILE ♦infpllMIFJlEJ. 
tfootnllj 

•ainfargt, irgvl 

int irgci 

char <»rgvl); I 



/• givt instructions i( call lids arouttntt </ 
if large < 2) ( 

tprintftSrDCRS. HELPHSei); fprintf ISttCM, *l.f>HSS?); 

fprintf fSIKW, HELPISSJIi 

Kill); 
) 

h proctss coasand lint and optn input filts »/ 
lor largnr * li argnr \ argc it tarovltrfirl; "argnfl ( 
if litatprnftargvlargnr])! I 

It an alpha arguitnt can b» only a filtniM »/ 
«*il*nr| 

if (tinfplfiltnr) = faptnCargvtargarl, 'r'll «• EMOftl I 
IprintHSIKRfl, *\JC« 1 oetfl Is.\n\ arg«Ur|nr]l; 
ttltll; 
) 

■flglfiltrirJ » ID; /• tttrt nth no cdth liait </ 

It if arg it lyatrii and filteta* but no iidln :s itt. 
arg ttitt bt aidtn </ 
list if tit4ifittiarr> r <ro<ir)) U inf(tfilmrl) 
if llaflllfllnrl! < 
•Ulhlfiltnr) • ataiiargvltrgnr]!; 
■flglfiltnr) « TESt 
) 

It if aidth tit, tni othtr naitric arg it tptin •/ 
tltt tpacttttiltnr] • atoilargvtargnrll; 
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/> ik otjgr tin: of fitatit iltoaM •/ 
•ltt ( 
fprmtuSTKM, 'Wlron, .<ttt*i.Va.<', NK.*»56l!! 
oit<l| 
) 
1 

•fll*» • IflMf) 

/• for tun line, 'let a lint Oo» iKh iM»t fill >■ turn ■ / 
69 I >« COntinu* until ill dill lnnhpd ♦/ 

tot • ftSj /• ttlrt »r ntudmi at '» itnt M 

for (filler • ); filtnr (. ofiltti .Milmrl { 
• • vkdtfiCtitfor] 1 oidtotfiinr) : 1| 
If (I 1 ((itt'llM, M1UK - 1, i»fp[fi]tnr]|| < 
tort « KOj " «• *** '* «» l«P0t >•" »' 

•Mill 10 U l| II •« '• *\(! 1 ( 

putchari •».+,; /1 fill to aidtb or w. of lino 1/ 

if mdthHilmrJI »— } /• count only if *idt?i %ti •/ 
1 
I 

It no. PiS nth iPeCH end Id. si|ijrit;h( tpicn ♦/ 
If IgiotMfilinr]) ahlll !•"> putchv (' '); 
for to • ipaiottfilinrli •; «--l patchirl ' 'I; 
I 

if I'JeiwI put(hir(*\n'l| /> otilinp Ulir all fill, run >l 
) utiilr I'dontl; 

) 

CAT Utility 
for FLEX 1 2&9 

In the August 19B3 issue of '69 Journal there 
appeared a letter from Bud Pass mentioning my 
name as the author of the new utilities COPY 
and CAT. As always, the Journal brought quick 
response from several readers. Unfortunately 
my address did not appear, which must have 
stumped many readers who wanted to write but 
were unable to locate me . 



cartons many people send are too small for the 
literature. Overseas readers (of which there 
are many!) need only send a letter. The disks 
arrive in a variety of formats, soma of which 
my syaten can't handle I I ALWAYS re-initialize 
them with the TSC standard SSED 35/77 track 
format. 

One final note: Bud Pass didn't mention the 
co-author of COPY and CAT. Bruno Puglia and I 
wrote these programs as a team. 



*.ao ~aylor 

109 Twin Brook toa<r 

Harden, Conn. 065 II 



A RH CAT UTILITY POP TLZK I, 3 end 00 
Bruno O. Pugiie and Lao E. Taylor 

ITAJT It AJKJBLIHG Tut (OrjlCt 



The uaar can eaaeabla ci a CAT Prograa end run It on flZt 1 at 7.0 UloOl 
Of rtZK 00 (00001 lyilana. CAT la Coapatible with tha old CAT but ha. 
f*eturea and optlona never available to in. nXX oier. It con roploco 
tha old CAT. Bin and rtUt* prograae. 

before doing Ih* eaeeably, you can aava your old CAT by renewing it 
CATOLIr. row con now eeeearjlo the now C/T progreo. Since CAT la provided 
ai a eource file, you con e.eeabl* It with tho T3C nix areenbler for 
your MOO or Hot proceaaor- You will neve to change on* loctor in ono 
Una In order to aalact the type or proceaeor uoaHi 



PLIX J!Q(J IA0OO for 0000 



tux ton »<-oe» for i<» 



Trora ir* width *o,w*t*a which puat be .at for your dlepley end printer. 
If thaia dovicaa hava auto raturn (C*l . apt tha width ccunt. an. laaa 
then tha aaiiaw lino length. Ah 00 cherecter terwinal with euto-ietuxn 
on tho 10th character ahoul'* be daroultad to II in th* acurc*. 

COCO More i Per dolor Ccaaputora with SI character! par lina tha 
boat roiulta will ba attalnad with TW1T>T« aet to 52. 

Thara an other option* to aot at: thia lino. Tho page length lo apt for 
It llnai and thie viliw will bo corroct for uru 1 prlhtara and II loch 
pop*'. Tha for*»feed etnng lo lit to IOC. but It can ba aat to tho 
uaor'a Cherecter. An alternete airing of two CPLTa la Kioto* In tha 
aourco to kaop paging corroct If th* printer oo*. not novo raal for*) 
road capability. 

1K1TIU. lUUItttt 

CAT will accept coeraand* in tha aooo foioat aa tha original CAT, but It* 
display fordtat la don* in owltipla colurwn* acroaa tha acraon. Another 
■ urprn. la yat to cowatl Aa you atart to uaa tho vsrloua optlona th* 
number of coluovia icran tha dlapiay or printer will autosa tlcally 
chong* fopendlng Oh what option, you hava aalactad. 



Please publish my address in the next issue 
for the convenience of your readers. Better 
still, publish the COPY article I sent you a 
few months agol COPY has been in use on many 
7Z.EX systems with only one system compat- 
ibility problem. It seems Data-Comp FLEX for 
the Color Computer will crash if a program 
alters the interrupt mask to pause the TSC 
printer spooler, Data-Comp users OtlLY should 
remove the instructions Sri and CLI from the 
source of COPY. 

I've enclosed the CAT program mentioned by Bud 
Pass. CAT was written to cram the most fea- 
tures into the limited FLEX utility transient 
area. It has all the features of the TSC 
commands CAT and DIR. Our program also has 
several unique ideas, such as the automatic 
computation of the maximum number of columna 
that will fit on the display and printer. This 
will be especially useful for CoCo users who 
usually display SI characters per line, but 
have printers that are 80 or 132 columns wide. 

I have been sending out disks for two years, 
and will continue to do so, but it has been 
quite an undertaking, I receive a wide variety 
Of packages in the mail. If a reader would 
like a copy of the programs we are distrib- 
uting, please send either 1 eight inch disk or 
3 five inch disks in an envelope large enough 
to contain the instruction sheets that we've 
written for the larger programs (CAT, COPY, 
PROMPROG and RESIDENT). The disk mailing 



onion trniH 

Thara era iiv.nl option lottora supported in CAT which aan. it a vary 
powerful utility arid nayb* a bit ovaiwhalaine at firet;. AJ you ua* CAT 
you will begin to leern what tha optioAa are end how to uae the* 
effectively. After you learn what, aach option latter doea, you a*y elect 
to eo beet and .elect your own let of default, option* in the eource. All 
option, are ahtarad on ih* c o ma and Una. If you have trouble re**>ob*r»ng 
what the lattara do. the CAT help liat can be difplayod by entering • 
eoamand of CAT -. 



entering a coround Una wltr optlona i CAT .fipri 1 

If «n unioplaoantad option l*tt*r 1* u*ad , CAT will diaplay tha AT-LP 
llet, CAT uaei poeitlve option logic, t-ntering an option letter Oh the 
uuou* nd Una will turn tha option on. Ail other, ere turned off eo you 
wit enter A1X option, you want If you enter Ahy at all. 

KrAl'S'T OPTICKS 

CAT haa defeult option* which ere uaen vMiwutt there are no option 
lottora entered Oh the c u p. anq lino. Tha toorce haa provialooa for 
eettlpg your own eet of default Optlona. The uaar can diaabl* or enable 
an option by placing on fCa tOTTl or PTh 1 (9*1 lo th* aourca option 
Llat. Alter tho eeeeasMy of CAT. the oa*r can check tha optlona p, 
typing CAT •. CAT'* RU> Hat wm Pi »a;ey which option* or* enabled 
with a ITS i* front of tho option Utter. 1* dealing with default*, you 
ovo*t rewawr that If any option la ertereO on the cnpATaond lin* all 
d*r*ult:«d option* are turned off ond ell deaired option, have to be 
entered. 

C>- • will dtaplay CAT'a XtLP llet ■ 

- Oiepley - a Crjo**tr,tt * 

CAT .PS 1 ,CPD AS typical CTAOaend lino 



A Alpha 
D Date 
r Tile t 
H haai-Dlt 

V Hon-aaiaffit 
9 paging 



Tea S Ilia 



Alpf* A.P.C type luring 
blerlay file bet* 
ble;l*y DIP file nonher 
Die Tull liating 
biip.ey oelatad f.taa with C.I 
pagi.-vg with Printer eolwon width 
»*p**t CAT aa llat*d on tu *i nd 1 
Pl*y:*y fll* aactor Giaa 



CaTUUIATISa OT 
A CAT IN ALPIIATI-rlCAL CPIOUPI 



o*t:ok Lr-rths 
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T*+ "A* pptiif »iii fre^ th* Hitin* by th* fun Ititti, Tim *i*a>;* 
i*ri of alphabetical CA~ **.*i aran th* erttr* diiKicrr tot each letter 
end thia win uki time, we do net fee: thi» Option a howl* b* defaulted 
on. when th* "A" option *• waed you cannot ue* any net eh airinge. 
Additional information vil) b* foun; in the PCATUnXl iictinp of IMi 
manual. 

» DISPLAY F]»i OAT* 

TTv# "0* option will diaplay th* fila'a cmtiu data. Hot all ruex oa*r* 
uj* reel datoa wnon firat booting up rirx ao if tn* month ia lato or 
ovor 12. CAT will display tha agnth a* 'UU>*. Dote* can e* wary u**ful 
with, our program* »* th* veer will fine it *dv*nt*g«ou* to woo currant 
date*. 



r urt twi piNJxTtxn file miatK 

Tha Id* nujapvf option will Hat the Actum! directory numb*; , 

R tUX!ML<K Din TYtr LISTING 

Th* *— option twsi CAT into * D*.» typo Frogrta. Tha "ft" option will 
prowirfe iMerm*tion on trect^eector data end the pretext til* cod* 
information, Tha "«• option torn* on tha D,f and S optiof-.i plue routine* 
M*d*ri (or tha header* tree* and e*?tor. and protect co-iaa. you can 
■ till add option lottara to os^anca tha t:» typ* luting. 



UST 



n-EUSTittc nus * Tnr c:sr t O'lmw pile i* tee an 



Taa o option we* choeen ai **o* CklfTJtlw" became :t win diaplay 
dolttod til* tnum that llUt in X.?* d-r*etofy. ?n* actual |ll« My 
not aniai on th* dlak. it may hav* b**n Over- -wr men **#- it we* part ol 
th* liat of iraa oactoxo. Vou cannot ntnw a dolatad iil* la intact 
uhlaa* you know it «e* r*rii\t;> delete! and you novo not written enough 
now (Hot on tha diak to rouao tha delvtef filo'a e*ct«ra. In the diak'e 
directory a dolotad fila will nova the firat loitor of the til* ran 
changed to a ttt CAT will diaplay tha pTP aa a 'ear t-j aa th» f.rat 
character of tho >llo nee*. It n not a good piactico to t*,* om or two 
character flla nam** alnea tho <;r»t inttt la deleted from- th* com* 
whan a ti la ia 4*l*t*tf. *Th*fl tho "k" option la cbfiEiM' with to* "«' 
option too Q2H typo Haling will got yov th* etertihg itttor of tho 
delator fil*i in tho directory. 

9 p*ov::je a paceo Liirisc and esc • pixtEh vlCTB eoijaTt: 

Tha **' option will enebj* a patina, eubroutin*. it will placa blank 
linoa on tha top and bet to* of the tag*. Thu n handy wh*n listing a 
diet with a larg* numfc*i of file*. Tl-.a printer witftr. oojuato la picked up 
and vaod to calculate tho nuobor o! col^avna allowa>d for each for* of th* 
printed liating- 

■ RCPCAT OP CAT U*IK TUT IkltTIHC COYWtC LIRE 

The **- option allows CAT to ri'tUrt. A proaapt will appear at the and 
of aaeh CATj «fiii( *f to omit to rltX, or hit OOY other toy to d© 
aoothor CAT aa orltinally Hated on tho ctavand lin*. Tnie epti«r- will 
allow toy to chanoa dl»ha and do a CA- withoui. re-enter i r>9 th* dale on 
th* eooBaa/vd line. )f thf *f." option ia coA».»*d with nsf* D.OC, a 
diet file OT itnri] diita can bo *>*d*, TTt* uitr can aolaxt CAT option* 
to control th* type of infotmation liatod in th* tin file. 

I Itll'Ur TILE 1CCTDH PI1C 

Th* *S" option will enable tha oactor ait* of fllee to bo diaplayeC. 



CAT 

CAT 0.1 C 



P CAT -JM» 



CATTiir cat •Mori 



Liat all file* OH the AXP-*d wOl t driv* uiinq 
th* default option* aot up tn th* eourc*. 

Ll*t a)l file* itirtia? with tr.e letter C and 
all .BAS filoa or drive ft. After drtv« tare ia 
don* liat drive 1. lince eo octiona wore given 
4*!eull*d optiona will bo uood, 

Diaplay irrLF Hat. ahoMing optiona and defaulted 
optiona with a "Vrl" n*at to option letter. 

Diaplay liatin* of the file naswie only lor drive 
1 if ton eolustna. V«u •*? pvarid* th* tuiautte 
Coluaw* count by erterino *n option of 1-*, 

Diaplay a DlP-typ* Hating including th* til* 
**mbmr r ooajo.oat* alio, atattinq a /id aatfin* 
trach ond aectore. date and protect ccdaa and in 
"A" alpha gievpa of A * C etc. 

print a riK-typo directory leclovting ell <l*latar1 
filet and papa tho luting. 

mm a diahfile "CATMLE" with Sue, fietat Tile 
nuajber of tha working drive. Tha catalog will A* 
on* column wide, when e cat la co*spi*t*. the t 
pt«»pt 1* dupiaye^ ohen any *.*y. aacatt Ih* 
*■•. la praaae* th* eAT will repeat. *** would 
return to flRK t.M clo*a CATrirx. Thlt filv 
could il%mn bo edited or •POole' to th* printar 
u*in« PAP or r*l*T ceaMitfi. 

Print Alpha grouped Hating to printer with the 
fll* niMMr, niet.«it d aiaa and date. 



p cat .Ajm 



•afore dlacuieing th* f**tut*a m CAT pieaie accept th* feet that CAT 
war a laige propro*) to b*gin with end we were ce***itt*d to w/itinc e CAT 
prograw th*i would tit into tho utility apace providad for py fin. •* 
h*v* att«*vted to etueet* in a* *t*nf f*etur*a *a poaaihl* in the H*it*d 

MHory apic*. dn* liitm that did not fit **a th* nandon tilt indicator 
lowed m «** «•«« Pl» otlHtp. Altdmat* ***aav-p <**•*« «m* ttacwaaed and 
V* BOdW CAT re-*nter*Al* •* th* pr*gr*ai aoold ft* 1 pi*d **) o«A*ir l«** KAM 
*/•*■ HA* ttlOO (MP*} «r KDdO.fDtTT UldO) 



IWl'. CATAXQC 



CAT «h C 

OPlVCtl VOLUHtt SOURCE 4 CJt£ATCPl)l-*AY-l3 

riLCf KAKE TYPr. BEGIN fnT I1ZC DATE PPT 

1 Copy** .TXT J**0> ll-OP u» 21-:in-sj o 
It COPyu>H*.TIT 13*31 14-PC •• Jfl-,"'JS.*|J 
IB CAT1DD .TXT ai-01 41-PA 4^ l4-JUT#-i; 

PlUt'll BlCCY*10i TCTAi^Jll/lOT* TATE* 111 

CHEATED! Th* dot* th* Ciit waa Initiolliod. 

f]L£l f*quontial nuathcr of the fll* m th* s.roctory, **c*uaa thi ■ 

ceieleg a how* only fijee at*rtina witr *C* th* fll* number* 

ih"n indicate t.helr poaition it. the directory. 

nr-;s; TN-; furling and ondino diaX aoctora tor ill*. 

DATT Th* flat* til* w*a created or e tiled. 

*'*'* Tha three TLXK protect cade* ere lhdf«*t*d by lettere. Th* 

cit«loo protect hit ia not honored b> thi* CAT. 

c*c*t*:op protect p*d*:*t* ptot*ri w-vrit* protect 

Total number ol file* in th* diak directory. 

Largest tile on th* dial . 



riL=s- 

■ :;:-*• 

TOTALS 

putt- 



Tetel number of aectore diaplayad followed by th* total 
nuekbor of eoctor* u**d on the diai. 

ftactora renaming tor ua*, 



TXATU*XS 

A eiapl* I, I C typ* elphe typ* aort waa included in CA1 Sar thoee diaka 
vtticn or* not already *lphab*tia*d. Since th* acan prc»H will go 
through th* antir* directory for aac* letter A thru t. th* "A" alPha 
option take* a greet deal cf urn*. It would not b* wiee ta or.aMe th* 
"A* option wh*n eattinp up CAT default* unlaaa you ree-;y n**d it and 
wore ready to accept tho aetra tim* ra^-.r*d. It elpror* t j nog aa a 
**3or concorn foi the u*or, t-i*n wee enu COPy program wr-.jeh vii) do « 
lull elphabotiae when a diak. la cot-i*d. 

We did not plcA ou/ optione letter* with keyboard jatter FJace**nt In 
eutvd but it bo happen* the eganonly uaed Option letter* fall tn a line 
Ofi th* keyboard. A & D l - ALTHa IJZt 2ATt and TILS nu*b*;. Vou **) find 
thi* handy whan typing in the option letteie. 

•*» have oloctad to uao the ■-■ ei B n for optione aince ti it conaiatant 
with other flZx prograffe. The odditio*- of having HTLP built imo CAT 11 
required when a*v*ral opLion letter* are uaad. Autoavatic aolection of 
th* nodor of column* for both the dtef lay torxin*! and %\m pi .mar make 
thi a CAT UAlOju*. 

The progranotere who wrote CAT hop* you will «nj oy u* ->* thli h*w 
utij.ity. Aa f*r a* we know CAT 1* but free. It 11 poetic.* that you may 
locate a bug or ■**• i**p.-ov*^«nt* to o.r CAT. W* hop* you woul^ inform 
u* if you make any change*. A* you loo* over the eourc* *rt£ ut* CA- look 
beyond CAT and eonaidvr tha cocapatibi lity a»p*c*,a of ntk. CAl waa 
wTittan to b* compatltla with all PLSX ayataoa t**t uae 4i:» praceaaore. 
By ueing etenderd fUtx vectore And adaptable (l::-tl(t coc* w* have 
produced a prog ran whi<h can b* uaad by ooet r*LSX uiiri, Tfl*re ia no 
advantage to writing * major utility for }w*t on* typo n£* ayetam. 
Optiauiiog * otllity like CAT to a given pioceeeor gain* lutl* if we 
mar* to give op compatibility, if you'r* thinkine about i1i;tnm thu 
oawVa to • »ld» only, f*r«*t it. CA" woe written to b* corfwtitle tor 
both tho 4100 and t*e elO* 00 pleeee let It etoy uiat -*. 

TUX vim cannot afford to bo apllt up into email Httl* ayetwo or 
proceeaoi group*. TTt* riCA eyetoo eo*J etibilit) muat b* k*rt intact and 
•hould b* utiliaad with more eompetible progroma lite this CAT and our 
GOPH. If you f**l ae «■ do* th* *p*ek out and a*y ac 1! you write 
progreA!. think about tha cttftpatibi lity. 

Thla Prograo c*me to you in eourc* tori* at *ko-chaac£- «c Jea fraa to 
pete tha* ale g to other flXx user* on th* dd*>* "ATO rHAAGT" beaia. 



■tbao D. Pugjlio 
}7 (Uitland Ave. 

alph. JUit. 013(1 



too E. Teylor 

lot -win brook Aood 

m*sd«n, C«P3. Oil 1* 



CAT lecludoo 
■ollovlkoj Bdoa> 



tnfmnotion mot 
m aatml** will b* 



1 the original PTXt utility. 
***>< *a an *m*moi*i 



5 
4 

7 
8 
9 
10 
II 
12 
IS 
14 
IS 
16 
17 
II 
I? 
M 
21 

n 

23 
24 



• lisrovH CAT IfMLITT for FLEI 1,2,1 
t 

• provu by otano Pu|lu 4*0 Ltd T*y(pr 
1 109 Tain Brock Hi. 

• HdidnPe, Com. 0*3 U 
1 

t Cillilkfl format for KfLPl 
1 

• CAT * Mtt «*> pdrtavttri 

a 

■ Cllhog forut far HiAf 4*H**lt optlOdti 

I 

I CAT CCmPlttt oill IA adfl Irivt. 

t CAT 1,2 tad eoaoHitt inkt. 

• CAT AJ .1ST fUM itirtis -»!■ AI tlgi 
4 filpt PitA UT titnticd). 

1 

• Cillitdj fsrMt for t«ttiH epHovt: 



4 



coofltte lift «ith ditt, 
iLidAbittcil, mi PifltH- 
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24 

n 
28 

21 

30 
31 
32 
33 
H 
35 
34 
3? 
38 
39 
40 
♦I 
42 
43 
«4 
45 
44 
47 

<e 
49 

M 

51 
52 
53 
54 
55 
5* 
57 
M 
59 
40 
41 

a 

4! 
44 
45 

44 

47 
48 
4* 
70 
71 
72 
7J 
74 
75 
74 
77 
78 
7? 
80 
91 
82 
83 
84 
85 
84 
87 
88 
89 



i CAT «FI LEI 



miiwi DID options ol 
lilts Stirling «iU LET. 



• Option lilltrs: 
t 

) A Alpliibituil urdir 
l includi fill Ditl 

• F includi Filt milbtr 
4 A fliiiiui dir 

» M includi Aon-«ittint fills 
« F Ptttng 

• 8 Hunt 

• S includi fill Sin 

• 1-9 colum count 
l 

• Duties A it ustd to itvoti si»iril options 
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ASM 27 


09 




H 


OVIBNS 




702 


ASR2 30 


01 




in 




FIND ]■ TAtU 


703 


ASM 30 


01 




INI 






704 


ASM 30 


01 




[U 







731 




• NESSAEES 


757 




4 




753 


ASFA 46 41 4C 45 
ASFE 23 20 20 4C 
A402 4) 60 45 20 
MOt 20 20 54 51 
A6M SO 45 20 42 
A40E IS 47 41 4C 
A412 20 20 


HEADER 


FCC 


754 


A614 45 4E 14 20 
A4II 20 20 S3 41 
A41C SA 45 20 20 
A620 20 44 41 54 
A62I 45 20 20 20 
A42B 20 50 32 54 




FCC 


753 


A62C 04 




FO 


7S4 


M2I 46 41 4C 43 

A43I 53 31 


F1LP7SS 


FCC 


757 


A433 04 




FCB 


751 


A434 54 4f 54 41 
A43B 4t 30 


SECW6 


ftt 


7S1 


MSA 04 




Fd 


760 


MSI 42 41 4) 47 

A4JF 51 30 


LMItSTj 


FCC 


741 


•441 04 




FCI 


762 


A642 46 52 45 45 
M46 9 


FREEH* 


FCC 



FILE! NMC T1PE BEEIN 



END SIZE DATE 



PRf 



FILES'' 



TOTAL.- 



BI68T" 



FREE" 
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7*3 


M47 04 




fO 


4 


7*4 


M4I «( 52 49 St 

M4C 45 M 


IIK1 


ftt 


wvtr 


7*5 


M>E 04 




FCI 


4 


m 


M4* 4] 12 4} 41 
1*1} 14 4} 44 M 


CK4IR 


FCC 


C7IE0TH: • 


m 


MS7 04 




fci 


I 


7*1 


tin a a n <r 

MX 4C S3 41 45 

MM 1» 


VOLI45S 


FCC 


' VOUIt: 


7*9 


Mil 04 




FCI 


1 


770 


M*2 21 41 V 


wine 


FCC 


-p 


771 


M*S 04 




FCI 


4 


772 


MM 4* 41 4E «* 
Mtt 41 42 4> 4| 
M*£ 12 41 10 12 
**72 40 4| 11 W 
M7» 11 4E 


nairw 


Fa 


JMFCMMKM1 


775 


**70 4* li IC 41 
M7C 15 47 13 43 
MM 10 4F »J 14 
*M« l£ 4f 3k 44 
**U 41 4] 




FCC 


juutcsEMJC mov 


77« 


UU 42 41 44 




FCC 


IM 


771 










77* 


UIO 11 43 S3 20 

Mil 20 


TEWS*" 


FCC 


KES ■ 


777 


Mil 04 




FCI 


« 


771 


Mi 20 4E 4F 20 
•t«7 20 


■ami 


FCC 


■ 


m 


U1I 04 




FCI 


1 


7» 


Mil 41 71 *1 ll 

•tn 7» tc ti i* 

AMI 20 4] 4J 31 
WU 20 


HlPUM 


FCC 


EuMlti UT 


711 


Ml 21 44 41 2t 

WM 11 20 2£ 43 
Mtf 40 44 20 4| 
M42 42 




FCC 


• Of 1 .CM « 


712 


Mil 04 




FCI 


* 


713 


MM 41 20 41 tC 
MM 70 tl tl 


DPTKM 


FCC 


I -.:•• 


784 


Mil 04 




FCI 


1 


713 


MK 44 20 44 tl 

MC« 74 tl 




FCC 


D Dati 


71* 


MC2 04 




FCI 


1 


7)7 


MCJ 4* 20 4* *1 
MC7 *C *J 20 23 




FCC 


f mil' 


731 


MCJ 04 




FCI 


i 


7*1 


MCC 40 20 41 tl 
MM 71 41 21 M 
MM 41 32 




FCC 


1 utii-iir 


m 


MO* 04 




FCI 


* 


m 


MD7 *E 20 4E tf 
MDI if 21 ti 71 
M* tl 73 74 tl 
MC3 *E 74 




FCC 


1 iwniitat 


792 


MC3 M 




FCI 


4 


m 


**£* SO 20 50 tl 
MU *7 tl *E *7 




FCC 


f r«>N 


m 


MO 04 




FCI 


1 


m 


MET 32 20 52 *3 
M/3 70 *3 tl 74 




FCC 


1 r-,n' 


m 


Mf 7 04 




FO 


4 


717 


Mf I 33 20 S3 tl 
MfC 71*) 




FCC 


3 Hit' 


711 


Mf E It 


IITOPT 


FCI 


* 
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m 


UI 
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Geoffrey A. Cut 
324* S.V. Ooech Rd. , 
Portland, Oregon 97201 



HTWH Routing Does 
Quick Classification 



The CLASS subroutine In F\SX apanda aaverel mlcroaecoode co 
dttemlm for the calling program whether or not an ASCII charac- 
ter in Accumulator A is alphanumeric or not. Similar routlnea can 
ba found in many high-level languages, compllera, sseemblere and 
ayaren aof twara utilltlae. 

Unfortunately, a any or even no at of the celling programs 
must apend nearly aa much time again determining Just what kind 
of alphanumeric or noo- alphanumeric the character ie before fin- 
ally disposing of it. 

A better claaaif ication routine eegregaree letters, numbers, 
punctuation and control characters, returning tha Information to 
the calling program via tha flaga available in tha &OOC Condition 
Coda Reglater. Tha calling routine need only invoke appropriate 
conditional branches to deal with tha information efficiently. 

Tha routine I have been using *u a atandard nodule in Mach- 
ine language progress la called LETWUM . 

Because not all 16 poaalble combinations of the four conven- 
ient flsgs (m, Z« V. C) can ba taated by aingle conditional 
branch instructions, and bacauaa eo*e combinations are ewkwsrd to 
establish, th* flaga for character claaaif ication were sat up 
rather arbitrarily, but t have noc found any way to Improve on 
the* significantly. 

Z Sat for any control character 60 - 5 IF. Ueually 

signifies "termination". Taated with BEQ or fiNE. 

V Sat for a apses, or any punctuation or symbol 
character S20-S2F, S3A-S40, SiB-SSF or S7B-S7F. 
Uaually signifies "dsllaltar" (and of a word or 
number group). Tested with BVS or BVC. 

V or C Sat for any number 530 • 539. Note: in thla tou- 
tlna, H and C are aet together and cleared 
together. Teat with BH1, BPL, BCS or Stx. If Z, 
V, H and C are clear, tha character La a lattar. 



The combined condition coda testa may ba profitably uaad In 
soma cases: 

BCr (Z claar; N - V) t After t£TNUW , V and N are 
never both est at the same time. Therefore 6CT 
ylalda a branch if A contains a lattar. 

BL£ (Z or (N ajcor V) eat): Branch If A deea not con- 
tain a lattar. 

BUI (Z claar and C claar): Branch if A contains a 
lattar or delimiter (punctuation arc,). 

BLT (V amor N ast)i Branch tf A contains a number or 
a delimiter. 

BGE (V - N>: V end N cannot both be high after 
LEThVW. Branch If A contains a lattar or a ter- 
minator (control character). 

6LS <Z or C ear): Branch If A contalna a number or a 
tarmlnetor. 

On* important combined taat not Implemented by LETMUH la the 
alphaftuaarlc/non-alphanumerlc test. If thle le the only distinc- 
tion required, and aaving a double branch la important, than call 
CLASS inetead of LCTUUM. 

Tha varloua flage have different dagraea of paraiatanca 
after execution of varloua eubeaquent lnacructlona. In tha 6600, 
tbe least paralstant will ba the Z flag, which may ba changed by 
any loading, atorlng or change in value of an accumulator or the 
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Index register. The H and V flagH are slightly more persistent, 
and are unchanged by an increment or decrement of the Index reg- 
ister. The C flag Is quite persistent, and la retained through 
incrementing and decrementing the accumulators. Index register 
comparisons and even BIT (bit test) instructions. C Is cleared by 
any TST or CLR Instruction, and may be changed by any ADO, SUB or 
Off Instruction (except CP.X) . None of the flags are affected by 
t$U, fUL, RTS or branch Instructions. 

As a general rule, all testing should be complete as soon as 
possible after the return frao LETOuH ~ particularly If one of 
the combination tests (BCT, BC£, etc.) Is to be employed. 

Next tine you're putting together a cownmnd-parser or type- 
checking routines, lETNUM Day let you consolidate a lot of test- 
ing code into a single subroutine. Give It a tryl 



PACE Pill IETH1II1 



689 IB 

00020 

M030 

mst tm 
tmt 

000C0 



win 
turn 
»i» 

Hit) 
00150 

00i6e 
mn 

wm 

6191 SB 
0M00 
04210 
BB224 
80230 
B0240 
BS250 
B026B 
90279 
B0280 
B929B 
00300 
00310 
00320 
B0330 



WW Bl 20 
W82 25 ID 
W64 Bl 30 
0W 25 14 
B00B 81 3A 
000A 25 14 
0WC Bl 41 
0ME 25 BC 
0010 Bl 58 
B912 25 BB 
B014 81 61 
0016 25 04 
0018 Bl 78 
00 1A 25 B3 
0B1C 40 
B01D 0B 
0B1E 39 
001 F 40 

0020 39 

0021 36 
9BZ2 4F 

0023 32 

0024 39 



OPT 
ORG 



LETMIM 
Rev 0.2 

O.riOG 



Character Sorting Routine 
August 17. 19B2 

Relocate as required 



•LETHUH sorts numbers, symbols, control S letters. 
•C ■ ntsrter; V ■ symnol; 2 » control; else, letter. 



IETMM CHP A 
BCS 
CMP A 
8CS 
CMP A 
BCS 
CMP A 
8CS 
CMP A 
BCS 
CMP A 
6CS 
CHP A 
BCS 
TST A 
SEV 
RTS 
TST A 
RTS 
PSM A 
CIS A 
PUL A 
RTS 



<S20 

STERN 

• S3« 
OELIM 
IS3A 
EXLET 
'$41 
DELIM 
*S5B 
1ET 

• S61 
DELIM 
<S7B 
1ET 



DELIM 



LET 

EXLET 

STEAM 



Space code 

Under $20 1s a terminator 

Check for delimiter 

S20-S2F. all delimiters 

Now, for numbers 

0-9 recog.n1 red (not hex) 

S3A-40. all delimiters 



Clear 2, C. N 
Flag for delimiter 

Letter. Clear V, C. It a Z 



Sets Z; clears all others 
In case it's needed 



00360 

TOTAL ERRORS 00000 



EtlO 



with RMA Is a linker, nanod RLIMK, which allows the 
construction of an OS/9 module from a group of 
compatible pre-assemb led parts. 

RM*. Is marketed by Mlcroware both to support the new 
Mlcroware C Compiler and to provide b more powerful 
facility than the older Mlcroware Interactive 
Assembler, which Is still being marketed. 

In addition to Its basic ability to recognize the 
6809 assembly language and to process symbolic 
address expressions, RMA has the ability to support 
conditional assembly, to define macros and Invoke 
them with parameters, and to assemble programs 
stored In modular form In such a fashion that pieces 
of a larger module may be separately assembled and 
linked together. In fact, the assembler (RMA) 
produces a relocatable object file which must be 
processed with the linker (RLIMK) before OS/9 will 
allow It to be executed. 

The discussion of RMA presented here Is Intended to 
familiarize the reader with the concepts of RMA and 
to I ntroduce the reader to several advanced 
assembler language and linker concepts, also 
applicable to many other assemblers. A working 
knowledge of an assembler such as the Mlcroware 
Interactive Assembler and an operating system such 
as Mlcroware OS/9 would be helpful In understanding 
this article. A brief comparison of RMA with the 
TSC 6809 Macro Assembler, the Mlcroware 6809 
Interactive Assembler, and the OSM 6809 Macro 
Assembler Is also presented. 

INVOKING ASSEMBLER AND LINKER 

The command lines used to Invoke the assembler and 
linker are as follows: 



for the assart: ler: 

RMA input* lie I -notions ■-■! t>llstfllsl 
♦ or the M nk ar : 

RLIHK I -opt Ions ...1 Mlnllnetlla Isugfll* ...I (>IUIII!ll 
For evmnpls, 

RHA program! -c -• — X >/p 

and 

RLiw program! progrsatf proyosi3 -cfprogram -n-prognana «•) -s 



Microware Relocatable 
Assembler And Linker 



A Review of the Mlcroware 

Relocatable Macro 

Assembler and Linker 

by E. M. (Bud) Pass, Ph.D. 
Computer Systems Consultants, Inc. 
1454 Latta Lane, Conyers, GA 30207 
Telephone Number 404-483-1717/4570 

GENERA*, INFORMATION 

RMA Is a macro assembler designed to assemble 
programs written for the Mlcroware 0S/9 Level I or 
Level II ooaratlng system for tha 6809. Included 



Only one file Is allowed as Input to each execution 
of the assembler. However, this file may employ USE 
pseudo-opcodes to Include additional files In the 
assembly process. Each execution of the assembler 
may produce a listing file and a relocatable object 
file, as controlled by the options described below. 

The assembler options are listed below. They are 
each preceded on the command line by n - H or " — ", 
usually Indicating that the option Is to be turned 
on or off, respectively. Each option which may hava 
s value has the default value specified In 
parentheses below. Up to ten options may be 
specif led. 

-c (on) suppress listing of conditions! esaeefcjy Unas 

-on InHSfj) sat numW of lines per page- lor- listing to n 

-a (on) suppress printing of errors 

-r (off) use term lead, not line (sad, to advance listing 
to top of form 



-g (off) list si I coos bytes generated 
-I (off) list formatted sasestiler output 
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-o B paft<neee wr I f • relocatable object rile to p«tn#iaMa 

-« (o)fl list syeool table at and o< atteebly 

-an InnfJOi tat Una width to n 

-» lo«l) suoprnvt swjero eepanslnns In ]l,ti„, 

One mainline file Is al loved as Input In each 
execution of the linker. As many sub-files as are 
required may also be specified In the sane linker 
execution* The mainline file and all sub-files must 
be relocatable object files produced by the 
assembler. Each execution of the linker may produce 
a listing file and an OS/9 module file, as 
controlled by the options described below. 

The linker options are listed below. They are each 
preceded on the command line by "-". 

-b.npf link C functions to b* callable by 6ASIC09, and provide 
•nti y point apt for transfer address 

•E"n sat edition number to B, rathe* then 1. 

-I'petn use petti as library file 

-**nnlO Indicate rn*b»r of cages or kbytes of additional 
data space to be allocated lor OS/9 object oxtdu le 

-*> print linkage stop providing base addresses In OS/9 
object nodule 

-n.nane us* nates as OS/9 object eodule noser 

-o.poth erlte OS/9 object eodule to path • I th naets of last 
elaestnt In pettt neses untest overriden by -n'nee paranrater 

-I print final addresses of tyefpolt In OS/9 object eodule 

•t el lov stetle dare to appear In BASIC09 callable eodule 



the direct page location counters are used for this 
VSECT section, rather then the data location 
counters normal ly used for VSECT sections- 

CSECT Indicates the beginning of a counter module, 
which may be used as a convenience to the programmer 
for establishing assembler table values, etc. As 
many CSECT sections per separately assembled module 
as required may appear. No code may be produced In 
a CSECT, so only RMB, EOU, SET, etc. pseudo-opcodes 
are usuel ly used In e CSECT. The CSECT section 
header may have one optional parameter, which Is 
assumed to be e velue to which to Initialize the 
CSECT location counter; however. If the parameter Is 
not present, the CSECT location counter Is 
Initialized to zero. 

A program section Is normally terminated with the 
ENOSECT pseudo-opcode. Between the section heeder 
(PSECT, VSECT, CSECT) and ENDSECT are normally found 
assemblei — language statements specifying the actions 
required of the assembler. Certain pseudo-opcodes, 
such as EOU, SET. NAM, TTL. OPT, PAG. SPC. USE, 
FAIL, REPT, IFxx, MACRO, etc., may also appear 
outside of all program sections. 

RMA PROGRAM STATEMENTS 

RMA accepts standard Motorola assembler free-format 
source language statements. Each assembler language 
statement may contain ASCII characters with hex 
values between $20 and S7e. The end of line 
Indicator must appear after each statement and has 
hex velue $0d (a carriage return). A total line 
length of 256 characters (Including the carriage 
return) Is al lowed. 



RMA PROGRAM ORGANIZATION 

RMA requires that every program be organized Into 
program sections, to assist It In defining the 
program end data storage areas required for all OS/9 
object modules. These sections are as follows: 



PSECT Indicates the beginning ot ttte progree section, ehlch » I 1 1 
contain Instructions and constants to be placed Into the 
relocatable object tile, and Initializes the location counters. 
Progrne code generated by a PSECT Is alueys generated relative to 
tero. There «ey be only one PSECT sees Ion per separately 
esseebled eodule. The AC ps«j do- opcode Is Illegal In a PSECT. 
The PSECT section heeder Bey contain e list of peraneter-s. as 
described below. In uhlctt case It Is knoun as ■ "mainline" eodule, 
or It nay not. In ehlch case the PSECT none defeults to 
"progr on* and all other pet (Maters default to rero. 
The format of the PSECT section heeder Is as fol Idea: 

PSECT nana, typeleng.ettrev, edit Ion. ttocx. entry 

In ehlch the pereneters keve the fol loving Interpretations: 

see PSECT nesss of up to 20 characters 

typelang OS/9 type/language byte 

ettrev 05/9 ettr I bu ta/rey I s I on byte 

edition OS/9 edition ejeXwr byte 

stack estlsvjte of steak apace required by this eodule 

entry nelnllne nodule entry point 



Four optional fields on the source line are 
recognized by all Motorola-compatible assemblers. 
Including RMA. These consist of the label, 

operator, operand, and comment fields, separated by 
one or more space characters, as required. The 
format Just described may be represented as follows: 

I label 1 [operator! [operand) (comment! 

In which the label field, If present, must start In 
the first position, and If not present, must be 
represented by a space. 

If the label field Is present and starts with an 
asterisk, the line Is essumed to be a cotmont line 
only. Entirely blank lines are also assumed to be 
comment lines only. 

The restrictions and options for each field are es 
fol lows: 

LABEL FIELD 

The label must not be preceded by spaces. 

The label must be unique In the local module, 
unless It Is followed by a colon. In which case 
It must be unique In the entire linked object 
module. 



VSECT Indicates the beginning of a data section, 
which wl I I contain offsets from the beginning of an 
area to be established by the linker for each 
sub-module, as a part of the ultimate OS/9 object 
module: data areas may be Initialized or 
uninitialized. There may be as many VSECT sections 
per separately assembled module as required, and the 
location counters are malntelned front one section to 
the next, but the location counters may not be 
adjusted. Program Instructions may not be coded In 
a VSECT. The VSECT section heeder may have one 
optional perameter, the literal "DP", In which case 



The label must consist of one to nine of the 
following characters: 



111 _ 171 ■•■ - ■-• Mi - '*}' '!• ' ' 
a '.a z , I ' • ' • • r f I If* . 

end oust begin with a letter. 

The label (with optlonel trailing colon) must 
be followed by e spece. 

The label will heve a velue depending upon the 
operator on the some line and the program 
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section In which It Is defined. 

OPERATOR FIELD 

RMA supports ail of the standard Motorola 6809 

Instructions (LDA, STA, LEAX, ...) and 

essentially all of the standard Motorola 6809 

pseudo-opcodes (EOU, SET, FC8, FCC, RM8, PAG, 
TTL, OPT, ...). 

RMA supports several pseudo-opcodes which are 
specifically oriented towards OS/9 assembler 
language programs. Including the following: 

rCS string «nlct> li slaller to FCC erceot It sets the 

Mjti-order bit on the rait byte In string 
026 expression vhlch li stellar 4gM e«cee« it clears 

the Included » e u r* to « value of ha* zero 
0S9 eMeression a hlch generate* a call to <K/9, antf is 

equivalent to the follo»lnc code sequence: 
5*17 
FCB expression 

RMA does not directly support the 6800 forms of 

several of the 6809 Instructions (LDAA, LDA A, 

I NX, ,..), although It a I lows macros to be 
written to support them, as described below. 

OPERAND FIELD 

Operands are considered as composed of one or 
more expressions, separated by commas. 

They are usual ly evaluated for the expression 
value and addressing node specified. 

In case an Instruction requires no operand, the 
operand field Is considered part of the comment 
f leld. 

COMMENT FIELD 

This field Is optional and Is composed of the 
remainder of the characters on the line after 
the operator and operand fields. 

The only processing performed on this field by 
RMA Is to place It on the listing file. 

EXPRESSIONS 

Expressions consist of combinations of symbols, 
constants, and program/data/offset counters 
separated by operators. Arithmetic Is done In 16 
bit Integer precision, such that all values must be 
Integers befween -32768 and +32767 for signed 
computation or to t65535 for unsigned computation. 
If a signed value must be truncated to eight bits, 
the value must lie between -128 and +127, and If an 
unsigned value must be truncated to eight bits, the 
value must lie between and 299; otherwise an error 
message Is generated. 

Expressions must not contain spaces, and the 
expression Is terminated when a space, carriage 
return, or unexpected character Is found. They are 
evaluated In the operator precedence order shown 
below, with left-to-right order for operators with 
the same precedence. 

Following Is a summary of the formats for constants: 



operation 


operator 


format 




grouping 


( ) 


( value ' 


i 


negation 


- 


- value 




not 


A 


A value 




and 


& 


value & val 


ue 


or 


1 


value ! val 


ue 


mu 1 t 1 p 1 y 


• 


value * val 


ue 


divide 


/ 


value / val 


ue 


add 


+ 


value ♦ val 


ue 


subtract 


- 


value - val 


ue 



Symbols are labels, as described above. The current 
program counter value Is represented (In a PSECT) by 
the character '*'. The current data counter value 
Is represented (In a VSECT) by the character '»', 



RMA MACRO DEFINITION AND INVOCATION 

Many assemblers. Including RMA, possess the ability 
to process macro definitions and macro Invocations, 
although the details of the Implementations vary 
widely, even among Motorola-compatible assent) I ers- 

Macro capabilities can assist the programmer In 
structuring assembler code and can save much coding 
and maintenance time. Standardized macro libraries 
are used In many programming systems to provide a 
very-high-level command capability In assembler 
language. 

Macros differ from subroutine calls In that the 
source language lines represented by the macro are 
Inserted Into the program, perhaps with Individual 
custom changes to the code, every time the macro Is 
called, rather than being placed at one location 
within the program and being branched to for each 
cal I. 

The first line of an RMA macro definition must have 
an operator field containing MACRO and a nonblank 
label field, which Is used as the name of the macro 
being defined. The last line of the macro 
definition must have an operator field containing 
EN0M, but the label field Is Ignored. The macro 
text between the MACRO and EN0M pseudo-opcodes is 
saved In memory and on disk for later reference. 



To Invoke the text referenced by a macro name, the 
macro name Is used as If It were an operator. In 
fact, the standard 6809 Instructions and the RMA 
pseudo-opcodes may be redefined, as macro names 
override operator names In RMA. If any parameters 
are to be passed to the macro, then the macro name 
Is followed by a space and one or more expressions, 
separated by commas. In the operand field. 

While a macro Is being expanded, parameters are 
substituted symbolically wherever they appear. 
Parameters are represented within the macro text by 
the characters '\n', where n Is a digit from 1 to 9. 
If an parameter is referenced, but Is not defined on 
the line from which the macro Is called. It Is 
assumed to have a null value. Parameter values may 
not be changed within a macro. 

Two special macro parameters are supported by RMA to 
assist In the use of macros. They are as follows: 



base 

Decimal 
B i nary 
Octal 

Hexadecimal 
ASCI I 



prefix characters 



none 

t 



0-9 

0-1 

0-7 

0-9,A-F,a-f 

$20-l7e 



Following is a summary of the operators, In order or 
decreasing precedence: 



\ tn returns the lenorn of Par 
\ $ returns the teaser of »er 



i In byte*, 
s In Cgrrent Invocation. 



Macros may Invoke other macros, or even Invoke 
themselves recursively. Parameters are referenced 
locally li each macro. If a macro Is called from 
within another macro, the current macro's parameters 
are pushed on to a stack for later retrieval. In a 
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fashion analogous to the saving and restoring of 
machine registers during a subroutine calling 
process • The macro calling line may use the 
parameter substitution process to pass a parameter 
to a subsequent macro* 

An example of the use of macros appears below. It 
extends the RMA language to handle many 6800 and 
680) compatible mnemonics. Note that there may be 
no space In such 6800/1 -style rnnanontcs as "LDA A", 
and that character case Is significant. 



CLC 


MACRO 




ANDCC #$FE 




ENDM 


CLI 


MACRO 




ANDCC #$EF 




ENDM 


CLV 


MACRO 




ANDCC #$F0 




ENDM 


CLZ 


MACRO 




ANDCC #$FB 




ENDM 


CPX 


MACRO 




CMPX «1 




ENDM 


DES 


MACRO 




LEAS -$01, S 




ENDM 


DEX 


MACRO 




LEAX -$01 .X 




ENDM 


INS 


MACRO 




LEAS $01, S 




EMOM 


INX 


MACRO 




LEAX $01 ,X 




ENDM 


LDAA 


MACRO 




LOA •! 




ENDM 


LDAB 


MACRO 




LDB •! 




ENDM 


LSRD 


MACRO 




LSRA 




RORB 




ENDM 


PSHA 


MACRO 




PSHS A 




ENDM 


PSHB 


MACRO 




PSHS B 




ENDM 


PSHX 


MACRO 




PSHS X 




ENDM 


PULA 


MACRO 




PULS A 




ENDM 


PULB 


MACRO 




PULS B 




ENDM 


PULX 


MACRO 




PULS X 




ENDM 


SBA 


MACRO 




PSHS B 




SUBA ,S+ 




ENDM 


SEC 


MACRO 




ORCC #$01 




ENDM 


SEI 


MACRO 




ORCC #$10 




ENDM 


SEV 


MACRO 




ORCC #$02 




ENDM 



SEZ 


MACRO 




ORCC #$04 




ENDM 


STAA 


MACRO 




STA •! 




ENDM 


STAB 


MACRO 




STB «1 




ENDM 


TAB 


MACRO 




TFR A.B 




TSTA 




ENDM 


TAP 


MACRO 




TFR A,CC 




ENDM 


TBA 


MACRO 




TFR 6, A 




TSTA 




ENDM 


TPA 


MACRO 




1FR CC.A 




ENDM 


TSX 


MACRO 




TFR S.X 




ENDM 


TXS 


MACRO 




TFR X,S 




ENDM 


WAI 


MACRO 




CWAI #$FF 




ENDM 



AUTOMATIC MACRO LABEL GENERATION 

RMA Is capable of automatically generating labels in 
macros of the forms '••xxxyyyyy' or 'yyyyyMxxx' , In 
which 'xxx' represents a decimal number and 'yyyyy' 
represents zero to five characters added for 
uniqueness. An automatically-generated label Is 
represented symbolically by '•*" , followed by zero 
to five characters. Each time 6 macro with 
automatic labels Is called, a counter is 
Incremented, such that every call will generate a 
new set of labels. 

An example of automatic label generation Is the 
macro defined below. 

string woo 

LEAX *«A,PCfi 
LBSR PSTRNG 
BRA •« 

•*» res «•!• 

•C EOU • 
CNDM 

It could b* c»l ltd as toitavt: 

STRING roiWTl 

: 

STRING POINT? 
Tfv» cod* gwrwretad to* tn* 1lr%i coll) would tw « »oi Ian: 

LEA* iOOlA.PCR 

LBSR PSTRNG 

BAA «O0IB 
•OOIA FCS "TOIim- 

•00 IB EOU • 



id cslt> would bo n follows: 



Tho cod* 9*n*r«t*d <oti th* w 

LEAK •OOZA.PCfl 
LBSR PSTRHG 
BRA #0029 

•OOZA fCS "TOINTJ" 

tOOS Evil • 



CONDITIONAL ASSEMBLY USING RMA 

The use of conditional assembly pseudo-opcodes can 
assist In structuring and generalizing programs 
written using RMA. A very convenient use of the RMA 
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conditional assembly capabilities Is for customizing 
programs to a set of parameters, since the 
parameters may be used to control the assembly . An 
excellent example of such use Is to define a symbol 
representing whether the program Is to be used with 
OS/9 Level I or Level If, and to Include the 
appropriate code In either case. 

The syntax of the IFxx pseudo-opcode Is as follows: 

IFxx expression 



ELSE1 



ENDC 

IFxx will cause the lines up to the next matching 
ENDC or ELSE to be Included only If the expression 
has a desired relationship to zero. The 'xx 1 may 
have one of the following values: 

EQ.NE.LT.LE.GT.GE 

Indicating the desired comparison to zero (equal, 
not equal, ...). The expression may not contain 
external or undefined symbols. 

If a matching ELSE Is found before the matching 
ENDC, the test condition Is reversed for the 
succeeding lines. 

The syntax of the IFP1 pseudo-opcode Is as follows: 

IFP1 



ELSE) 



ENDC 

IFP1 allows for assembly of the Included lines only 
during- pass 1 of the assembly process- This may be 
used for Including large symbol definition flies 
without requiring that RMA read them during pass 2, 
after It has already read them during pass 1, thus 
speeding up the assembly process* 

The syntax of the REPT pseudo-opcode Is as follows: 

REPT expression 

ENOR 

REPT repeats the Included lines the number of times 
specified by the expression on the REPT 
pseudo-opcode, REPT pseudo-opcodes may not be 
nested. The expression may not contain external or 
undefined symbols. 

The syntax of the FAIL pseudo-opcode Is as follows: 

FAIL text-string 

FAIL prints Its operand as an RMA error message and 
Increments the error counter. It Is typically used 
with conditional assembly and In macros to Indicate 
Illegal conditions In the source code. 

Unlike high-level language statements, the RMA 
conditional assembly pseudo-opcodes actually control 
the Inclusion, exclusion, or repetition of the 
source language statements In their range, rather 
than controlling the execution of the statements 
This Implies that the RMA conditional assembly 
pseudo-opcodes are evaluated at assembly, not 
execution time. 



MODULAR RMA SOURCE LANGUAGE 

The syntax of the USE pseudo-opcode Is as follows: 

USE filename 

The USE pseudo-opcode may be used to Introduce 
additional source language files Into a file being 
as sen* led. 

It Is especially useful for large programs and for 
source libraries, and provides some of the 
capabilities at the source language level normally 
provided by a linker at the object language level It 
assists In the development of structured, modular 
assembly source language programs. USE 
pseudo-opcodes may be nested to a limited extent. 

RMA LINK-EDITOR 

Included with RMA Is RLINK. a link-editor. The 
combination of RMA and RLINK allows assembler 

language programs to be separately assembled and 
then linked together to form larger OS/9 object 
modules. 

RMA does not generate executable an OS/9 object 
module directly, but Instead generates a relocatable 
object file containing a special representation of 
the program, which also Includes Information 
concerning external references and global labels In 
the program. 

RMA generates each relocatable object file relative 
to $0000 In both program and data location counters. 
The PSECT and VSECT section headers and trailers 
assist RMA In determining the program and data space 
sizes for each program. Mainline programs (those 
containing complete PSECT header Information) 
provide additional Information for RLINK to enable 
It to correcrly generate the final OS/9 object 
module. 

RLINK accepts a list of relocatable object files, 
starting with the mainline file, concatenates the 
program code segments, resolves the external and 
global references, and resolves the references to 
the data and direct-page areas throughout the 
relocatable object files. If there are no 
unresolved external references and all relocatable 
object flies are properly formatted, RLINK Is able 
to construct the resultant OS/9 object module- 
Through proper planning, the RMA and RLINK facility 
of separately assembled modules, plus the USE 
pseudo-opcode facility of modular source modules, 
may be combined to form a powerful development tool 
for the system designer building large and versatile 
systems. 



COMPARISON WITH OTHER ASSEMBLERS 

RMA has many features which are similar to the OSM 
(Lloyd I/O Assembler) and MIA (Mlcroware Interactive 
Assembler) assemblers, and others which are 
different from either of them. The primary 
similarities among all the assemblers are related to 
the use of the Motorola-compatible format and 
Motorola 6809 mnemonics. Often, when a product 
(such as an assembler) does not possess one feature, 
It has another feature to compensate for the missing 
feature. 

RMA and MIA do not support the 6B00-compat Ible 
Instruction formats (such as LDAA and INX), the 
expanded FCC statement, the IF, IFN, IFC, IFNC, 
EN0IF, ERR, DUP. ENDD, RPT, and EXMM 
pseudo-opcodes, the shift operators '«' and *»', 
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the relational operators '=■, ■<», '>', «<»' ■>=■ 
and *<>', command line parameters, and the BEC, BES, 
O.F, CLZ. LBEC, LBES, SEF, and SEZ Instructions, as 
does the OSM assembler. 

RMA, MIA, and OSM support the logical "or* and 'not' 
operators In symbolic expressions, but RMA and MIA 
use '!' and ••■, whereas OSM uses '1' and ' 1 ■ to 
represent the same operations- Similarly, RMA uses 
the REPT and ENDR pseudo-opcodes to specify source 
language repetition, whereas OSM uses DUP and ENDD 
for the some function. 



Note: All occurences of the following shown symbols 
are to be transposed to the actual symbol. These 
changes are due to typewheel considerations on our 
computer. 



ACTUAL 



SHOWN 



Up Arrow 


• (Copyright) 


L Brace 


S 


R Brace 


t 


Backslash 


• 



Only MIA supports the MOO and EMOO pseudo-opcodes 
and an Interactive node of operation, but MIA does 
not support the RZB p sou do-oo code supported by both 
RMA and OSM. 

Only RMA supports the PSECT, VSECT, CSECT, ENDSECT. 
and certain other pseudo-opcodes oriented toward the 
generation of relocatable object files which may be 
linked together. RMA does not support the MOD, 
EMOO, and SETOP pseudo-opcodes because of conflicts 
with the linking process. 

RMA and RLINX cannot produce a file of object code 
without a standard OS/9 header. This significantly 
reduces Its ability to produce non-OS/9 object code, 
such as Its potential use with macro libraries to 
generate code for another type of computer system. 
This Is In addition to the OS/9 problems of always 
requiring that all OS/9 object modules start at 
logical address J0OO0 and be contiguous. 

The lack of OSM's (and TSC's) IFC and IFNC 
pseudo-opcodes further restricts RMA from performing 
cross-assembly for other systems, since it Is then 
not possible to determine the difference between 'X' 
and MX)', which may be quite significant In some 
assembler languages. IFC and IFNC differ from the 
RMA IFxx statements In allowing the literal 
Inspection of a parameter, rather than the testing 
of the value of an expression, possibly Involving a 
parameter. 



The OPT pseudo-opcode operands are 
a I I the assemblers. 

CONCLUSIONS 
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RMA does not have the field experience enjoyed by 
the MIA and OSM assemblers, simply because It Is so 
new. This does not Inply that RMA has more bugs or 
problems than any of the other OS/9 assemblers. All 
assemblers have known (and probably unknown) bugs. 
Inconsistencies, and peculiarities. It does Inply 
that RMA does not yet have the name recognition of 
the other assemblers, a problem which It will 
overcome, given time. 

A known bug In an early version of RMA (which has 
been fixed by Mfcroware) concerns the use of the '/' 
operator In symbolic expressions. For example. In 
the following statement: 

label equ SB362/256 
RMA would compute the value of "label* as $FFB4, not 
as $0063, which Implies that the division returned a 
signed, not unsigned result. This would have 
negated the use of division by a power of 2 to 
simulate a blt-shlft operation, as RMA has no shift 
operators. 

This article has discussed the Microware Relocatable 
Macro Assembler for OS/9 Level I and Level II for 
the 6809-based systems. It presented many of the 
features supported by RMA that di f fer from the 
features supported by other OS/9 assemblers. 
Including the provision for a link-editor to enable 
the separate assembly of modules and the combination 
of them Into larger OS/9 modules. 



68K Experiences 



Hel lol 

In the aprll Issue of 68' Micro Journal, you were 
asking your readers to write art Ice Is about 69000 
technology. Concerning to this request, I have 
written an article about "68K EXPIRIENCES" which you 
may publish In 68' Micro Journal. I have send you a 
papei — copy of the article and a 5" single sided, 
single density, 40 tracks disks with the article 
written on It In TSC EDITOR FORMAT. The filename Is 
"MICR068.TXT". I hope that you are able to read 
this disk. To give you an Idea about who I am: I am 
working on 68' systems since about 5 years (my age 
Is 20). My first 68' system was a 6802 based 
system, rather small but good for self- education. 
After about 2 years I changed to a larger 6809 
system and since 1983 I am also working on a 68000 
system which Is described In the artlcel. About 
three years ago I started 1o do professional work 
for a number of companies and organizations of 
different Industries: computer-, building-, pharma-, 
aeronautic and spaceflight- and military-Industries. 
Besides writing the programs I was also developing 
the hardwere. If there was no product on the market 
that was fitting to the application. The programs I 
have written are mainly real-time programs. At time 
I am doing my duty military service at the "FEDERAL 
GERMAN ARMED FORCES UNIVERSITY" in Hamburg. Here I 
am developing a system that Is processing usable 
data from measured values It receives from a 
tank-test-system. End of September this year I will 
finish my military service. Then I want to study 
computer technology at university. However, I would 
prefer to study In the U.S. rather than In 
West-Germany. So I am searching for a posslblllly to 
work for a U.S. company or organ I ration In order to 
earn the money needed to pay studl Ing at a U.S. 
university. I would be pleased If you could remark 
this In 68' Micro Journal, of course only If It's 
possible and not against editors rules. 

Would you please send me a copy of that Issue of 68< 
Micro Journal In which my artlcel Is published 
because I am getting your magazine only Irregulary 
viae I Ibrary . 



Best wishes for your and 
Journals future. 



Yours' 



68' 



Micro 



sender: 

Marco Salzwedel 
Wlesenrlng 59 
0-6093 Floershelm/4 

West Gel many 
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Tel.: phone code for West-Germany + 40/6510153 

or 6} 45/32772 
68K Experiences 

In the aprll Issue of 68' Micro Journal the readers 
were asked to write some articles about their 
experiences with 68000 systems and the 68000 Itself. 
I want to use this offer to write a bit about 68000 
activities In West-Germany. This article might 
especially be Interesting for people who where using 
up to now an eight-bit system but are thinking about 
to change to a sixteen bit system. 

Last year a germen company that is active In the 
aeronautic and spaceflight market asked me to 
simulate an eight channel oscilloscope on computer 
basis. This oscilloscope was needed for medical use. 
Therefore It sliould offer some analysis comfort and 
an analog-value measuring frequency of 1000 Herz per 
channel. It was obvious that this task could hardly 
be realized with an elght-blt system. So I was 
forced to use a system that Is offering high speed 
and a lot of memory In order to solve this task. I 
choosed the 68K system from ELTEC elektronlk In 
Malnz / West-Germany. 

A 68000 SYSTEM WITH A NEW CONCEPT 

The 6BK system consists of single-boards In double 
Europe format (the size of a double Europe format 
board Is about 160 mm * 234 mm). The boards are 
connected via a VME bus, a bus that meets the 
requirements of 16- and 32-blt microprocessors. 
This modularity enables the user to get a system 
that fits to his Individual Ideas. One main board 
of the 66K system Is the EUROCOM 3 computer. This 
board offers a 68000 or 68010 CPU with a cycle rate 
of up to 12 Mhz. 256 KByte or I MByte of RAM and 64 
KByte of EPROM are available on this board. In 
addition there Is a Floppy disc controller for 5" 
and 8" drives, two serial Interfaces for different 
synchronous and asynchronous modes with data 
transfer rates of up to 1 Mbit per second and a CMOS 
realtime clock with battery buffering. The 68K 
systems makes good use of the special capabilities 
of the 68000 family and the VME bus. Therefore It 
Is possible to realize a multiprocessor system which 
pushs the frontiers of your systems computei — power 
far away. For Instance If you have to do a lot of 
calculation work (I.e. Fourier transformations) In 
realtime, you could add a SAC (Stand Alone Computer) 
board to your system. The SAC Is a board with a 
68000 microprocessor and 64 KBytes of fast static 
RAM (even at a clock frequency of 16 Mhz no wait 
cycles occur). With the help of the on board 
floating-point unit. I.e. a 64 bit floating point 
division may be executed within 20 microseconds 
Including the data shift from the CPU register to 
the floating-point unit and back If a clock 
frequency of 12 Mhz for the CPU and 8 Mhz for the 
FPU Is used. Another Important time saving factor 
is the use of Interrupts. The Interrupt 
capabilities of the 68000 are fully Implemented In 
the 66K system, with all seven Interrupt levels. 
Other boards In the series are the GRA2 for fast 
high resolution (512 * 512 points, 7 colors) 
graphic, a 12 bit A/D 0/A converter board with 8 A/0 
and 4 0/A channels and conversion times of about 6 
microseconds, a parallel 1/0 board and RAM extension 
boards with a capacity of 512 MBytes or 2 MBytes. 
Up to now the CP/M-68K and the OS-9 operating system 
are available. You may get Pascal, C and Fortran 
compilers as well as BASIC Interpreters, Assemblers 
and Editors. Additionally there exists software 
which supports the special hardware of the 68K 
boards. 

USING THE 68000 



I don't think that It Is a good Idea to use a 68000 
CPU In a computer that is build to solve tasks which 
easily could be done by an eight bit machine. In 
this case the more complex structure caused by the 
external 16 bit Databus and 23 bit Addressbus would 
mean nothing more than a waste of computerpower or 
money. The 68000 is designed to solve complex and 
data Intensive problems within a short time. 
Therefore real-time systems like driving machines, 
simulations or processing data from measured values 
are applications where the 68000 is often a good 
choice. But on the other hand. Just using a 68000 
doesn't make a powerful computer- It's a well known 
statement, that the weakest part of a system defines 
the power limits of the system. Does It really make 
big sense to build a 68000 computer with some dozen 
KBytes of RAM/ROM while 16 MByte of direct 
addressing range are available, with slew merory and 
peripheral interface circuits while the CPU may be 
driven with a clock frequency of up to 16 Mhz, 
without the use of the Interrupt capabilities of 255 
Interrupt vectors and 7 Interrupt priority levels or 
with a concept that doesn't make use of the 
mul 1 1 processor system support of the 680007 It's 
like a Porsche motor won't make a racing car out of 
a tractor. Of course It's not always necessary or 
possible to use all the 68000 capabilities In a new 
computer, but designers should have a concept In 
mind that fits to the new structure that was 
introduced with the 68000. Compatibility to former 
standards should have only secondary Importance. I 
think the 68K system Is an example of a lucky 
realization of these Ideas. 

However, not only the hardware-, also the 
software-structure must fit to the new system 
structure In order to realize efficient programs. 
When I first time developed a tlmecrltlcal routine 
In 68000 Assembler I was very Impressed about the 
powerful commands but I stll I hod the limits of my 
6809 system In mind. So I designed a routine that 
was using rather few memory for data storing but 
therefore had to do a lot of calculations more than 
once. The result was an Impressive compact routine 
which was also Impressive slow. The best 
possibility to speed up the routine was to NOT do a 
lot of calculations more than once, but Instead 
store more results for future use. In this special 
case this meant that I needed 64 KBytes RAM for data 
storing Instead of 16 KBytes. But does this make a 
difference If you may use a capacity of I MByte that 
too might be expanded? However, this new routine 
was much faster and this was exactly what I wanted. 
Now please don't mix up code density and data 
denslly. High code density (that is as few 
Instructions as possible executed) still means high 
speed. But high code density often Implements low 
data density (the same data Is stored In different 
formats I.e. the data Is stored In the 'original' 
format AND In the format you get after a 
calculation). Because the 68000 offers a large 
direct addressing space. It Is no more Impossible to 
speed up a routine by the help of low data density. 
The machine cycles needed to execute a 68000 command 
differ very much. I.e. to move a long word (32 
bit) from one CPU register to another CPU register 
will take four machine cycles while moving a long 
word from one memory location to another one needs 
29 machine cycles. A signed 16-blt division may use 
up to 158 machine cycles. This makes It necessary 
to carefully choose the commands especially In 
routines that are executed a lot of times within a 
short period of time. In real-time systems often 
different actions have to be repeated with an exact 
frequency (I.e. the 'oscilloscope' I was developing 
has to measure the Incoming analog data 1000 time 
per seconds all the sane how much data processing 
work has to be done under the Individual 
circumstances). This Is best realized with the help 
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of timers that drive Interrupts. Because the 6B000 
offers a lot of Interrupt vectors It Is no more 
necessary to step through a long list In order to 
recognize which device was requesting an Interrupt. 
Instead the Interrupt vector may point directly to 
the start of the Individual Interrupt service 
routine. This Is a great time saving especially when 
there are a lot of Interrupting devices and short 
Interrupt service routines. Additionally the seven 
Interrupt prior I ty levels enable a higher-priority 
device to Interrupt the processor during execution 
of an Interrupt routine. When used carefully this 
priority orientated Interrupt structure ends In a 
self-optimlzatton of the program execution: 
Important works are Indicated with a high priority 
Interrupt and vice versa. Now the processor will do 
less Important works (like updating a relatively 
uninteresting result on screen) only If he has to do 
'nothing better' at time. I r»sl Ued this concept 
In my 'oscilloscope' program and It's doing real 
good work. However, although when using all these 
features of the 68000 there Is still a limit because 
the processor can do only a certain amount of work 
within a limited period of time. To overcome this 
two or more processors have to share the work. 
Until now I didn't have the chance to experiment 
with a multlprooessorsystem, so I don't know how to 
realize It best. However, I am going to do some 
research on that In the near future. One idea Is fo 
use one processor as the 'master processor' that 
knows which works have to be done next. This 
'master processor' should handle new tasks over to 
the 'slave processors' whenever they have finished a 
work. If this would be possible you could speed up 
a system Just by connecting another processor board 
to It. This concept would be the best because the 
computer power Is used most efficiently and the 
software must not be changed when Increasing the 
number of processors. The other extreme Is that 
every 'slave processor' will do only It's strictly 
predefined work while the 'master processor' Is just 
asking the 'slave' to do this work when It's needed. 
This concept Is much less efficient but It should be 
no problem to realize it. I guess It's possible to 
develop a concept anywhere In between these two 
Ideas. 

THE EFFICIENCY OF MIDDLE AND HIGH LEVEL LANGUAGES ON 
THE 68000 

If you want to write powerful Assemb lerprograms for 
the 68000, you have to take use of the special 
features of the 6B000. When programming In a middle 
or high level language the same Is valid for the 
compiler or Interpreter used: A compiler or 
Interpreter that was designed to run on a 6809 
machine and that was Just adapted to run on the 
68000 won't produce the best programs. Besides this 
also the 'Intelligence' of the code translating 
program Is an Important aspect, is the translator 
able to recognize Individual situations where he 
could save some commands or Is he always translating 
In the same way? To test this I have written a 
small 'senseless' routine, the flowchart Is shown In 
picture 1. Listing 1 Is the 'C version of the 
program, listing 2 the assemb lercode produced by the 
'C compiler and listing 3 Is the 'handwritten' 
assent) I er vers Ion of the routine. The 'C routine 
was translated by the 'C compiler from Digital 
Research that Is running under CP/M-68K. The result 
Is rather Interesting. If you have a look at 
listing 2 you see that the compiler moves the 
variables at the beginning of a 'C line from memory 
to the CPU register and after execution of the *C 
line back to nemory. And he does It also when the 
same variable Is needed In the next line again. 
This result Indicates that the 'Intelligence' of the 
'C* compiler ends at the end of the "C line (or 
better say 'C statement) It Is translating. 
However, the 'C compiler shows a certain 



'Intelligence' within a line: the 'b * a • 2' 
multiplication Is realized via a 
one-posl tlon-shlf t-lef t command and not via the time 
consuming 'Imul' routine from his library that It Is 
using In the 'c » a * 3' statement. The comparison 
of the program execution times ends In a bad result 
for the 'C* routine: 92 seconds against tl seconds 
which the 'handwritten' assemb lerrout I ne Is running. 
But this relation Is not representative at all. If 
you take away the 'c ■ a * 3' statement In both 
routines the relation changes to 22:8 seconds. 
Although this relation Is not too bad It Is still 
obvious that programming In a middle or high level 
language takes quit a bit of the 68000 power away. 
Therefore It Is often not possible to use one of 
these Interpreters or compilers for writing a 
tlmecrltlcal routine. On the other hand programs 
normal ly do not consist of tlmecrltlcal routines 
only. Often there are also complex routines In the 
program where the tlmef actor Is of secondary 
Importance. Just think about a usei — computer dialog 
routine. Few peoples are willing to write these 
complex routines In Assembler. The way out of this 
dl lemma Is not out of sight: middle and high level 
language translators normal ly support the use of 
assemb lerrout I nes as subroutines. This feature 
enables the user to write the slow and clumsy 
dialogroutlnes etc. and the small main-routine In 
an easy to write and maintain higher level language 
while the high-speed routines may be written 
directly In assembler. I am using this 'language 
mix coctal I ' concept since a long time with great 
success. Especially when using the 6B000 which is 
predestinated for real-time applications this 
concept seems to demonstrate how assemblers and 
higher level languages are used best. 

Although the 68XX and 68XXX family processors are 
not as famous In Europe as they are In the U.S., I 
hope that I was able to point out that there are 
stl I I good 68' products on the european market and 
also people that like to use these processors. 
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Cyclic Redundancy Check 

Special tied CRC hardware Improves 
the performance of OS-9" 

By: Mike Magnus 

One of the unique features of Mlcroware's OS-9 
operating system Is Its use of a Cyclic Redundancy 
Check (CRC) to verify data Integrity. A CRC Is a 
commonly used error detection technique, usually 
associated with mass-storage systems and serial data 
transmission. The use of this technique greatly 
enhances reliability by detecting errors of various 
types before they can have adverse effects on the 
system. However, as with all good things, there Is a 
price to be paid. In this case, the price is speed. 
The use of the CRC adds a certain amount of system 



overhead which reduces overall system performance. 
While this overhead cannot be eliminated completely. 
It can be reduced significantly through the use of 
specialized hardware- 

OS-9 uses the concept of *V tw ory Modules" to 
manage Items that are loaded Into the system memory. 
A Memory Module may be an executable 6809 object 
code program or subroutine, a data block, or a 
program In an Intermediate code created by a 
high-level language. In addition to the actual 
data, each module Includes a header to describe Its 
contents and a three byte CRC value. When OS-9 
loads a module Into memory from a mass-storage 
device, or when It locates a module In memory during 
Its Initialization process, a CRC value Is computed 
from the data In memory. If the computed value does 
not agree with the value appended to the module, an 
error Is reported and the module can not be used. 
This process verifies that the data In memory 
matches the original contents of the module; 
checking both the loading process and the memory In 
which the module Is loaded. 

OS-9 normally computes the CRC by using a 
software algorithm. When a module Is created, each 
byte of the module Is successively passed through 
the algorithm, resulting In a 24-blt value based on 
the new byte and the previous CRC value. (Before 
the first byte of a module Is processed, the CRC Is 
Initialized to all ones.) The CRC Is accumulated In 
this way until the whole module has been processed. 
The final 24-blt CRC Is then complemented and 
appended to the module. When a module is loaded 
Into memory, the same algorithm Is used to verify 
I ts contents. 

The CRC computation Is a relatively slow 
process that requires considerable CPU time. It 
accounts for a major portion of the time required to 
load a module from disk Into memory and make It 
available to the systan. Little can be done to 
Improve the performance of the algorithm used to 
compute the CRC. The algorithm is straightforward, 
with no room for Improvement. However, by using 
high-speed hardware to compute the CRC, a 
considerable Increase In speed can be realized by 
replacing of the CRC software In OS-9 with a 
hardware equivalent. 

The GlMlX" CRC GENERATOR BOARD Implements the 
OS-9 CRC generation algorithm In hardware. When 
Interfaced to the operating system kernel Its 
operation Is completely transparent to the user. 
The board does all CRC computations performed by 
OS-9 or proqrams that use OS-9's CRC related system 
calls (FSCRCand FSVModul). Since most. If not all 
of the programs that create Memory Modules 
(assemblers, compilers, etc.) compute the CRC value 
by calling OS-9's Internal CRC algorithm, an 
Improvement In assemble/compile times can also be 
real I zed. 

The software algorithm requires a minimum of 
111 machine cycles (55.5 microseconds In a 2 MHz 
system) to process I byte, or approximately 455 
milliseconds for an 8K module. In contrast, by 
using the memory-to-memory DMA on the GMX* 6809 CPU 
I I I to transfer the data to the CRC GENERATOR BOARD. 
CRC values can be computed and accumulated at I byte 
per microsecond In a 2 MHz system, or approximately 
8.2 milliseconds for 8K bytes- The software method 
also requires additional time to fetch each byte 
from memory and pass It to the CRC algorithm as a 
subroutine call. This additional overhead nearly 
doubles the time required to process each byte by 
the software method. The only overhead added by 
using the hardware method Is the few microseconds 
needed to set up the DMA registers on the CPU III 



'68' Micro Journal 



33 



(once for the entire module) and read back the final 
value from the CRC board. 



available only for GIMIX systems using the GMX 6809 
CPU III and the GMX I 1 1 Support ROM version of OS-9. 



The following timing comparls6n was made, using 
the same 2 MHz system, with and without the CRC 
board. In each test an OS-9 procedure file was used 
to "load" Baslc09" Into memory 100 times. The 
procedure file consisted of the command "date t" 
followed by "load baslc09" 100 times, and finally 
"date t" again. The time required to run the 
procedure was divided by 100 to obtain the load 
times shown. NOTE: In each case the "date" and 
"load" commands were already In memory when the test 
procedure was run. The times Include the overhead 
required to process the procedure file. 

Time Required To Load Baslc09 

With software CRC: With hardware CRC: 



3.84 Seconds 



1 .09 Seconds 



Load time Is affected by the position of the 
file being loaded within the directory structure of 
the disk, the type of disk, and the amount of other 
activity on the system. The above comparison was 
made using a 47 Mbyte hard disk, with Bas!c09 
located near the beginning of the directory, and no 
other activity on the system. 

To a single user, loading a single program, a 
few seconds may not make much difference. But, 
consider a multi-user system with many users, where 
new modules are loaded frequently. Each time a 
module loads. It "steals" time that could be used 
for real work. Or consider a typical n C" 
compilation which must load several different 
modules In the process of compiling a program, and 
may also need to generate a CRC for the output 
module. Even a small Improvement In Individual load 
times can add up to a considerable Improvement In 
overal I system performance. 

The hardware CRC generation method suffers from 
one minor disadvantage. Unlike the software 
algorithm used by OS-9, the hardware CRC generator 
Is non-sharable. Only one process at a time may use 
the board. Once a CRC computation Is begun, be It a 
single byte or an entire module, It must be 
completed without Interruption. In order to prevent 
multiple processes from accessing the hardware 
simultaneously, system Interrupts must be masked 
during a CRC computation. The length of time that 
the Interrupts remain masked depends on the size of 
the module being verified. (Module producing 
programs like compilers and assemblers compute the 
CRC on a byte-by-byte basis; Interrupts are only 
masked for a short time as each Individual byte Is 
processed. > 

In the majority of applications this will not 
pose any problems, even when loading very large 
modules. However, some delay In Interrupt response 
Is possible If an Interrupt occurs during validation 
of a large module. In certain special applications 
where real-time Interrupt response Is extremely 
critical, especially If the Interrupting device Is a 
standard (non-1 ntel I tgent) 1/0 board or device. It 
may be preferable to use the software CRC rather 
than the CRC board, or to keep modules In memory at 
all times so that they do not need to be loaded more 
than once. 

The GIMIX CRC Generator Board 

The GIMIX CRC Generator Board Is a hardware 
Implementation of the CRC algorithm used by OS-9. 
It uses a proprietary circuit, designed for GIMIX by 
Terry f. Rltter, and occupies one 30-pln 1/0 slot 
In an SS-50 bus system. The board Is currently 



Included with the board Is a software update 
with two versions of the OS-9 kernel (0S9pl); one 
configured for 1/0 slot #6 and one for slot #7. The 
board may be used In either of these two slots, by 
selecting the appropriate version of 0S9p1 . 
Existing systems are easily updated by Installing 
the board and the appropriate software. No other 
changes to the system are required and the system 
can be returned to normal (software CRC) operation 
by changing boot disks. 

In the Support ROM version of OS-9 GMX III, the 
PROM-resldent portion of OS-9 (0S9pI > Is moved to 
disk and replaced by a menu-driven "monitor" 
program. The monitor Includes 3 separate memory 
tests that can be used anywhere I n the 1 Mbyte 
address space, and bootstrap routines for loading 
OS-9 from either floppy or hard disk. The Support 
ROM Is available In 2 versions. The first for OS-9 
only systems, Includes two different Support ROM 
monitors; one menu driven and one that boots OS-9 
directly on powei — up. The second version of the 
Support ROM Includes the menu-driven monitor for 
OS-9, and the GMXBUG-09 monitor for use with GIMIX 
FLEX'. The 0S-9/GMXBUG version of the Support ROM 
package Includes the GIMIX FLEX O.S. and GIMIX 
VDISK-, a virtual disk (RAM disk) program for FLEX. 

The price of the GIMIX CRC Generator Board, 
with software update, Is $275.00. For systems that 
do not already have the Support ROM version of OS-9 
GMX III; the board, with an update to the Support 
ROM version, costs $400.00 for the OS-9 only version 
or $575.00 for the 0S-9/GMXBUG-09 version. The 
0S-9/GMXBUG-09 version Includes GMX FLEX and VOISK, 
a virtual disk (RAM disk) program for FLEX. Orders 
must Include the original OS-9 system disk which 
will be updated and returned. 

For ordering Information contact: 

GIMIX, Inc. 

1337 W. 37th Place 

Chicago, IL 60609 

(312) 927-5510 * TWX 910-221-4055 



GIMIX and GMX are trademarks of GIMIX, Inc. 

OS-9 A Baslc09 are trademarks of Motorola and 

Mlcroware Systems Corp. 

FLEX Is a trademark of Technical Systems Consultants 

VDISK Is a trademark of James L. Arbuckle 
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Update to ELEKTRA! 



Package *1 

2 MHz 6809 CPU Board 
Super Floppy Controller 

w/Edit, Asm, Debugger 



OS9' 



$695.00 



Package *2 

2 MHz 6809 CPU Board 
Super Floppy Controller 
4K Humbug'" and Star-Dos" 

$675.00 



Package *3 

2 MHz 6809 CPU Board 
Super Floppy Controller 
(Mo software) 

$550.00 



ELEKTRA OS-9™ with Editor, Assembler, and Debugger $250.00 

ELEKTRA STAR-DOS™ (Adaptation Guide: $50.00) $75.00 

OS-9™ Super Modem Program by Epstein Associates $100.00 

ELEKTRA Super Floppy Controller 

(Supports SD. DD, SS, DS, 5". 8", 1MHz. 2MHz, 8 Drives 
Emulates the DC-1. DC-2, DC 3, *28. *38, *48, *58 Controllers 

Perfect upgrade for the DC4 $295.00 
Drivers for TSCs versions of FLEX™ or STAR-DOS™ (user installed) $30.00 

OS-9 T " Diivers (Reads and writes CoCo format too, user installed) $50.00 

8" Floppy Drive Special w/ manual, 90 day warranty 

Siemens FDD 100-8 (SSDD) $135.00 

Siemens FDD 200-8 (DSDD) $185.00 

Removable Cartridge Winchester Drive (See next page for systems) $1995.00 



2MHz Memoiy Boards with on board DAT 
by Computer Excellence, Inc. 

256K $749.00 512K $1495.00 
1M $2495.00 
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Mizar 68000 — VME Development System with 256K RAM, 360K Floppy. 

10 Mbyte Winchester, 4 Serial Ports (synchronous and/or asynchronous), 

OS-9, Screen Editor, Assembler, "C" compiler, and SASI interface $6495.00 




Phone: 

AAA Chicago Computer Center 

Technical Consultation available most weekdays from 4 p.m. to 6 p.m. CST 
(312) 4590450 120 Chestnut Lane 

See our catalog and ordering information on the next page. 



Wheeling. IL 60090 
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ELEKTHA COMPUTER SYSTEM Includes chassis, dual poll serial interlace with Iwo 
cables. CPU 8 9 4K Humtjua. MK suite RAM, super floppy controller with inboard 
ribbon CAP*. Slar-Do* dual 80 rraLk DSDD floppy drives lother combinations avail- 
able, phonal OS- a may be substituted tor HUMBUG and STAR-DOS $279500 
ELEKTRA COMPUTER CABINET THE LARGEST SS-50 COMPUTER CABINET 
AVAILABLE Mado ot fraavyvrotgril 000" Inkk alummum Interior it )8-l/2" wide 
by 21*7,/8 deePoy6-3/*' high Heavy duty A C line cord AC fuse notour EMI Idler 
Fenwtlh filter see*, panel has to cutouts tor typo dale connectors Front panel has 
Oh/ofl power switch. 2 Utuminatod push button switches (Reset and NMI Abolt). and 
two cutouts lor 2 lull neiglu or « hall hoighi SI/4 disk drives $25000 
RACKMOUNTELEKTRACOMPUTERCABINET 17 w,21 S"d »6 7"h Holds oneluli 
or two hell height 5-1/4" lloppy di tves $250 00 
Filler Plate lor drive on.rig $10 00 Fan Filter: $10 00 
POWER SUPPLY Highest quality linear Power supply CONSERVATIVELY rated at 
t5a@8v 3e(9 I6v, 34#-18v Multi- lapped primary lor line tuning $20000 
DISK REGULATOR BOARD WITH CABLES Standard vers on for 2 lloppy drives 55000 
Heevy duty version for 1 Winchester drive and 1 floppy drive or 4 halt heights $7500 
AUXILIARY POWER SUPPLY to power second Winchester drive S12S00 
ELEKTRA UNIVERSAL SS S0/SS.S0C MOTHERBOARD Heavyweighl 125 tnlck 
IB" long by 9" wide 11 memory (50 pin) slots 9 I/O 130 Pin) slots. Complete address 
decoding and selection, as well oa-exlondod addressee abi Illy. lor I/O elots Cnoiceot 
4. 8 or 16 addresses per I/O stol 1 " s acing between all memory and I/O stols On 
board baud rate generator w. in tow end high ranges providing lumper setoclabfe rales 
01 75 through 36.400 lor oachof the five baud rale lines stow device circvilry permitting 
t Mlu 30 pin disk controllers to run win 2MHr 50 pin CPU boards 
Mounting hardware $500 B reboard ^documentation $6000 
Assembkid w/lin connector* $36000 Assembled w/gortf connectors $46000 
ELEKTRA CHASSIS Includes cebim-l ItOv power supply power supply cables 
standard dish regulator ard wilh power ce*les motherboard with g Id square pin 
connector*, assembled and lesled |Add $25 00 for heavy duly regulator | $95000 
ELEKTRA 2MHI CPU )V» Use either the 6802 r ES0B (lorun BSOOsollware) ot 6809 
Has provision tor up to 3 2716 Eproms. IK scratchpad, and MC6640 triple timer Run 
OS.-. HE* \ STAR DOS- Bareboerd $5000 Assembled $275 00 
Optional baud rata genoretor providing baud ra Strom 1 10 through 36.400 baud In two 
user selectable ranges $2500 
ELEKTRA DPS DUAL PORT SERIAL CARD Fits the slAndoro30piriSS-S»busl/OalOI 
Can be configured lor 4 or 16 addressee per peel RT s CTS. DTR. OCD, IRO, 
FIR0 NMI. and baud ral* can be appropriaseif impssrrienled for each porl 
Bareboerd $2500 A sampled $95 00 
Cable with tack socket aswmohes (iwo needed per board) Each $25 00 
ELEKTRA DPP 0UAL PORT PARALLEL CARD File the standard 30 pin SS-50 bue I/O 
slot Can be conitgurod tor 4 or 16 addres es per i/O *Joi The direction ot the TTL 
butlers can be controlled by either on board lumper connectors or by a signal from the 
peripherals The interrupt request line lor each port mey be individually jumpered to 
either Ihe IRO or FIRQ/NMI bus line 

Bareboerd $2500 Assembled $6000 

Ceble wilh |ack socket assemblies {Iwo needed Per boerd) Each $25 00 

ELEKTRA *JX STATIC RAM/ROM MEMORY BOARDS w.th goto connectors (tin 
available) Assembled and tested Willi MK RAM $769 00 With 64K RAM $79900 
ELEKTRA UNIVERSA SUPER FLOPPY CONTROLLER THE BEST 30 PIN FLOPPY 
OISk CONTROL IER THAT YOU CAN RUYi Controls up to four 5-1.4" drives and four 
A" drives for s lotas PI eight system drives Single density or double density tMrts or 
TMrti 6000 or 6009 IDouble density 8 requires 2MH*| Analog phase locked loop date 
sePaiators with separele adjuslnionls for 5 end fl" dnves Analog wnte plecompensa- 
tton circuit with separata eojualmenls for 5" and 6" drives Designed to moot the data 
hold requirements of Western Oigitel lloppy controller IC 

Bareboerd lenpsrts only| $100 00 Assembled o d tested $29500 

On* with drivers selup. and formatting uliiwes Specily FlEX 2 0. 6800 
Oen FLEX FLEX 9 0. FLEX 9 1. 6609 Sen FLEX or STAR-DOS 6" Of 6 $3000 

Disk wilh driven lor OS 9 (Specily 5" or 6") $5000 

ELEKTRA WINCHESTER SYSTEMS THE BEST WINCHESTER SYSTEMS THAT YOU 
CAN BUY 1 Hasaulomalic error detachon ana CORRECT ION olupto 1 1 bit burst errors 
SS-50 bus. eslonded addressing capabililios. DMA. on board senior bulfer drivers 
included lor 6809 FLEX. STAR-DOS. or OS-9 Specify whose version ol FLEX thai you 
are using Drivers lor 6600 FLEX2 are available lor an additional $100 00 Price includes 
host interlace, controller, dirve(s). and cables 

7 Megabyte single drive ays $199500 14 Megebyle dull drive sys. $299500 
17 Megabyte Single drive sys $229500 24 Megabyte dual drive sya $3595 00 
19 Megabyte single dr ,ve sys I29950D 36 Megabyte duel drive sys (46*5 00 

(19 Megabyte drives are Ihe largest mat can be supported by FLEX) 
6 Megebyte removable cartridge single or eys $2995 00 Drive only $1 995 00 

Circuit boards, cables, software (No drives) 995.00 

SS-SOC OMA Bua Interlace board only 695 00 

ELEKTRA HD*S Cabinet lor dual 5 1.4" lloppy drives wilh power supply, lino coid. fuse 
power switch, end power cables lo drive* 15000 

ELEKTRA HD-SW As above but with EMI hit r. tan. and heavy duly power supply 
Powers 1 floppy and 1 Winchester or 4 hell heignt 5" floppies 19900 

5' nbbon cable for duel outboard S-l/4" disk dnves 40 00 

2' nobon cable tor duel inboard 5-1/4" disk drive* 35 00 

Custom cables available Phone 

ELEKTRA HD-S Duel 6" drive cabinet. EMI filler, Ian with filler, power supply and 
power supply cables 35000 

Filler plele 1000 

6* ribbon cable for dual A" disk onves 4500 

ELEKTRA 30 PIN PROTOTYPING BOARD 2000 

ELEKTRA $0 PIN PROTOTYPING BOARD 40 00 

OOLD 10 PIN CONNECTORS (Specify male wilh square pins r female! 1 50 

TIN 10 PIN CONNECTORS f Specify male with square pins or female) SO 

ELEKTRA is ■ Iredeniark ol AAA Chicago Compoier Center 

FLEX and UnlFLEX are trademarks ot Technical Syslems Consultants, inc 

HELIX is a trademark ot Hazelwood Computer Systems 

HUMBUG. MICROeua, end STAR-OOS are trademerke of STAR-KITS Soltware 

Syslems Corp 

OS-9 end SASIC09 ere tredemerks of Motorola Inc and Microware Systems Corp 



AAA CHICAGO COMPUTER CENTER (312| 4S9-O450 

1 20 CHESTNUT LANE • WHEELING, IL 60090 

Technical consultation available 4 PM to 6 PM mosl weekdays Cioaed 
e nings and weekends 



TERMS Minimum order $2000 Shipping and handling estimates within the Conti- 
nental U S . add 3*4 | M INI MUM $2 50) 1 1 1 mois r eside nr s add 7S sa les fa » We * 1 1 1 le I u nd 
your ovbreatimeaad shipping and handling charges Foreign snespvrg and hanoung 
add 10* (Minimum $10 OOj Foreign order* must be prepaid in US. doners Checks 
must be drawn on a U S bank Heavy foreign items will be shipped iir frelahl collect 
Please phone between 4 PM and 6 PM weekdays if questions ertse regerding shipping 
lees Master Charge. Visa, and American E pre* honored 

Our atxsfcjg,? We are not start "^ to answer sschmcar inquiries through Ine rnai I Please 
phone tor lac nnrcei neip dun" the hours indrcatsd above The too rrequsmf changing 
Ol our inventory and prices makes if uneconomical lb publish a catalog Our ads are 
ml ended to servo thai purpose Prices, spec If cations and Inventory are subject lo 
change without advance notice 



SUPER MODEM PROGRAM Single character commands No interrupts required 

Transmit manually or transmit disk lues (test) of any length to distant computer 

Receive and save disk files Her!) on local disk system x-onX. of I supported Tested lor 

lull duple* at speeds up to 9600 baud Half dupler. option Echo option Replaces CP 

wilh CR/LF (user option) Slow disk Ne transmit option 

Please specify 6600 or 6609 SSB. STAR-DOS" or FLEX*. S" or 9" 

Instruction Manual end disk with both source and oblect code $7500 

OS-9 Super Modem Program by Epstein Associates with aul dial, 

configuration file, etc 100 00 

ALL IN ONE 

Editor — Tarn Processor — Mailing Labels - Mailing List* — Mul'ipte Form Letters 

Use Any CRT terminal aedpiinler — Best Package For The Money Anywhere 1 

Specify 6600 or 6609. SSB. STAP,.DOS". or FLEX". $ or 8" 75 00 

Add $35 00 for printed source listing; add $100 for source on disk 

All-in-one. Write n spell end Speiln Fm package 25000 

Software by TecMcel ■ FLEX" 1 ■ OniflEX" , 

Systems Crmsuttanrs, Inc. Source Sawwe Man. Dbyscl Add Man. obyrc 



Gen FLEX W/Edil 6 ASMB 

FLEX 9 1 (0C-2I w/Edil 6 ASMB 

Advanced Programmers Guide 

Ed, tor 

Assembler 

O bug 

EHtsndod Basic 

Basic Precom ilei 

Sort/ Merge 

Utilities 

diagnostics 

Toxl Processor 

66000 X-ASMB on 6809 

Pascal 

Ret ASMBrLmking Loader 

6600 X-ASMB on 6609 

Cobol 

Foitran 77 



(DM) Only w/MSn Man Only • u.n 

- — — 250 — — — 
25 150 40 100 550 

- 25 - 
100 240 25 50 - — — 
150 250 25 50 - - - 
175 50 25 75 - — - 

- 25 100 20 50 200 

- - 25 50 10 25 ISO 
25 75 20 35 150 

Inc 25 75 10 2i 150 

- 25 75 - - - 
150 250 2S 75 20 3S ISO 

-25 260 20 35 300 

50 200 25 50 300 

- - 25 150 20 3S 175 
- 100 - - 

- 30 75 750 

- - - 35 65 450 
Soltware by Mlcrowere System* Corp Run-Time Source Manual Obtecl 
(Sirgoasled List Prices, varles/mlg) Peckaga Only w/Man. 
OS-9" Level I w Edit Asm Debug 400 00 40 00 25000 
OS-9" Level 2 w/Edil Asm Debug 40000 40 00 500 00 
OS- 9" Ed". Asm Debug Pkg 2500 12500 
Device Driver lor Disk Controller (S ecily Model) 10000 

Device Driver lor A CIA and Pi A 5000 

Clock Onver tor 6640 and 58167 clock chips 35 00 

Entertainment Pack I. or File Handler Toolbox. 

or NmeCom, or Vetual Disk Onver (Level 2 only) 10 00 65 00 

Print Spooler ILorOI 2 only) IS 00 9500 

PMA Relocatable Macro Assembler 2000 12500 

RMA/fJoOOO Cross Assembler 400 00 

BASIC09" W/Run-Tirne 50 00 N-'A 2500 20000 
BASIC09 Tour Guide Book IS 95 

-fj- Compiler 25 00 250 00 
C Progremming Lenfluage (Kornignan 6 Ruchiel 19 95 

CIS Cobol Compiler w/Forms 2 Prog Gen 50 00 NA 40 00 400 00 

Pascal Compiler 5000 NA 25 00 25000 

Sage Application Generator 300 00 N/A 25 00 995 00 

Microw re yearly sup Oil service (All produclsl 15000 
Edition UPdele wo/menualls 25.00 Version Updele w/nianuala 7500 

Special Software 

STAR-OOS LI ISpacify ELEKTT1A or DC-2. or DC-4) $75 OOAdaplion guide $6000 

2rl MICROBUG 40 00 4K HUMBUG TS 00 Cuatom versions $6500 

Speiln Fix by Peter Stark 178 58 Write n Spell by Peter Start 75 11 

All In-One Spell n Fn end Writen Spell package 25000 

SUPER SLEUTH Disassembler System iSlOl 00 tor OS-9 versionl 9900 

SO/DO DISK ORIVES t head 2 heads 2 heads 1 head 2 heeds 

30dayguaran ee Tendon Tendon COC MP* MPI 

5-1/4 .40 tracks 22500 30000 30000 25000 32500 

S- 1/*" 80 tracks 3O000 375 00 37500 32500 40000 

MPI ur CDC Service Manual (Specily 40 or SO track) 25 00 Qume OT8 550 00 

Siemens 8* FDD 100 6 (SSDO) $135 00 FDO 200-6 IOSOO) $165 00 
SPECIAL BOARDS 

Microtim II Calender and Clock Board (Assembled) 6000 

Date Man I8K EPROM bsreboerd 12706 chips) 3000 
OUTBOARD EPROM PROGRAMMERS BY OPTIMAL TECHNOLOGY 

Model EP-2A r» IPsrsoriality modules e»Tra> 16900 

Optimal TecrSTjrogy. Inc 30 p<n parallel 1,0 board lor EP.2A-7V 3700 

FLEX" Soltware package for CP-2A-79 (Specify 6600 or 6809) 30.00 

059 Soltware ,j,H>„u{. tot EF-2A-/9 1000 
Model EP-2B-87 iHS 232 20 MA Motorola Iml, 8K buffer, 1200/9600 oeudl 57500 
Modal EP-2B-8S-4 (Copies 1 to 4 EPROMSI $5000 
PersonlliltrCopy Modules lor 2706. 2716. 27C1B 2732, 27C32. 2732A 27S6. 

MCM66764. MCM68766. 2764. 27C64. 2764A. 27126. 2712SA. 27256 27C256. 

2509. 2516. 2632. 2S64. 25126. 2816. 2616A, R87C32. 6751. 38670 $17 td $39 

Smoka sioiai Broadcasting 

DCB-4A Double Density Controller Etoeid *oi 5" and V with DOS 
SCB-69 6609 CPU Boerd 

GIMIX CLEARANCE SALE LIST OUR 

PRICE 

Cable (Par I/O) 24 95 20 00 

60 X 24 Video Boards 39 876 250 00 



Other com pu lei syslems ai enable 
6609 CPU Boerd 495 00 

CP/M-68X 350 On 



549 00 
39900 
LIST OUR 
PRICE 
6800 CPU boe/d 224 03 10000 

Single prt ser. 1 ceble 113 36 9000 
64 X 16 Video Boards 19671 10000 Oual prt er, 2 cables 138 32 n000 

16K Mem.Bds w/cnlrl reg 14.500 Syslems (Irede-ins) 

93L422 DAT crtlp 17 50 15 00 

HELIX 

S4K B80S Computer S 395 00 

OMA 5" and 8 " Floppy Controller 49S 00 
rJSOue board tor SS- SO 565 00 

COMPUTER EXCELLENCE 

2MHr Memory board wilh on hoard DAT 2S6K $740 00 S12K $149500 1M $249500 

MIZAR 

66000, VME development syllem with 2S6K RAM. 360K lloppy. 10Mbyte Winchester. 4 

aertet porta (synchronous and/or Asynchronous), OS-9. screen editor, assembler. 

"C" compiler, end SASI interlace $6495 00 

SPECIALS 

' SSB BFO Floppy Disk Controller (Version 3) Run FLEX „ s38 DOS 10000 

* SWTPC DC-* - 230.00 MP-Mb <*K Dun-boa" 1 ' 995 

" SWTPC DMF-2' 595 00 S-3 " RAM not included 124 SO 

- SWTPC MP-09 2MH1 CPU' $295 00 'While supplies lasl 

" High speed lape reader 5000 300 Baud acoustic modem 12900 

' Tl 810 Pnnler w/lower case end lull vertical forms control 1 0000 

WARNING AAA Chicago Computer Center does not provide repair or ding osiic 
servsoe lor customer assembled boards AAA Chicago Computet Center does warranty 
end meintam service lor ot r assembled boards 
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SI 1310000D0E0F11 121415161B19 1 B1C 1D1F20226A 

S1131010232627292A2B2D2E3031323433373B38E0 

S1131020393&3B3C3C3E3E3E3F3F3F3F3F3F3F3EE4 

S11310303E3E3C3C3B3B3938373735343231302E39 

S11310402E2D2B2A292726242322201F1F1D1C1B5B 

S11310501B19191B18161615151515151515151526 

S113106015151515161616181B1B19191B1B1C1CFE 

SU310701C1D1D1F1F1F2020222222222223232366 

S11310B023232323222222222020201F1F1D1D1C54 

SI 1310901C 1B19191B16151S1 412121 10F0E0E0D0A 

SI 1310A00B0B0A08080707060604040303030101DF 

S11310B00101010100000000000101010101010121 

S11310C003030303030404040404060606060606»5 

S I 13100006060707070707070706060606060606A5 

S11310E006060404040404040404040403030304B8 

S11310F004040404040606060707070B0A0A0B0D7D 

SU3U00000001510166017B019101A901C201DDC9 

SI 1 31 1 1001FA021802380259027D02A302CB02F63B 

S11311200323035203B503BB03F3042F046F04B3A7 

S 1 1 3 1 1 3004FA054605960SEB064506A5070A077554 

SI 131 14007E60B5F08DE096509F40A8C0B2C0BD648 

SU3US00CBA0D490E130CEA0FCD10BD11BC12CA34 

S113U6013E81S1716S817AC19141A921C271DD317 

S11311701F99217A2378259427D02A2E2CB02F5B12 

S10711B032293524B3 

SU311BC4UFAFE724BFAFF6E41FA00964239000199 

SU3U9C000D4E751E1B4BB7CEFC00C04E751218F3 

SI 1 31 1AC4881 141848821618488318184884323514 

SI 131 1BC100034352000363530003B3540004E7579 

SI 131 1CCD37B1 184D57B1 1B6D77B1 1B8D9781 1BA77 

SI 131 1DC1A381 1844885103650001 A3B1 1B648B5FF 

SI 131 1ECD03650001A381 1BB48B5D03650001 A3B39 

S11311FC118A4B85D036500013C00001001151CF1C 

S113120CFFC04E756100FF7A61BA6706619061B01B 

Si 13121C60F613FC00600001000I1E3C00E44E4E1 1 

S113122C1B1A0000000C1A3200000C1A4000001BA6 

SU3123C104000001810323A000C1A0000000C1A6E 

S113124C0000280C1A0000320C1A0000400C1000BC 

S 1 1 31 25C00400C 100000500C 100000520C 10000048 

SI 13126C580C1A5B00000C1A5800400C1A5B004A12 

S113127C0C1A3B005218105258001810525B4A0C94 

S 1 1 3 1 2BC 1 A0000580C 1 A0000500C 1 A0000520C 1 ACB 

S113129C5B00520C1052005B0C1052005B18104A96 

S11312AC52SC0C1A0000520C1A00004A1B1A000066 

SI 1312&C4A1B10323A4001 1 0000000 1B10323A40 IB 

SU312CC0C1A0044000C1A0044320C1A3A44320C26 

S 1 1 31 2DC 1 A3A403230 10323A400C 1 40000000C 1 40C 

SU312EC0000321B143A00321B22323A440C2232DA 

S 1 1 31 2FC3A400C22323A440C 1 40000440C 1 43200D0 

S113130C4A1814323A4A3014323A4A0C100000008B 

S113131C0C104000001B10404B4E301E404B4E0C33 

S 1 1 3 1 32C 1 00000520C 104000520C 104000520C 10D3 

S113133C40484E301E40484E0C0C0000440C0C32FD 

S113134C0044300C3C00441B0C3A00400C1A3A444B 

S113135C000C1A3A404A1B1A3A404A30103A404A99 

5113136C0C1A00004A0C1A3A004A181A3A404A302D 

S113137C103A404A0C1A0000000C1A320000181AD9 

SI 131 3BC323A00 IB 10323A400 110000000 IB 1032A2 

S 1 1 3 1 39C3A400C 1 A0044000C 1 A3244000C 1 A324421 

S11313AC3A0C1A32403A3010323A400C14000044D1 

SI 1 31 3BC0C143A0044 181 43A4A4401 140000001 BSE 

S11313DC0000520C143A00S21814444A52010044AE 
SI 1313EC4A52 181 4444A5201 14000000 IB 14444A76 
S11313FC520C1000004E0C1040004E181040484E79 
SU3140C0100000000181E40484E011E0000001BBB 
S113141C1E404B4E0C100000520C104000520C1090 
S113142C4000520C1040484E301E40484E0C2400D4 
S113143C00440C243C004418243C444A01000000A1 
S113144C001B223C444A0C1E3C444E0C1E3A404AA2 
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S113145COC1A3A404AOC1A3A004A181A00404A1814 
Sli3146C104A3A0018104E3COOOClA0052000ClA88 
S113147C00523A0C1A0052400C1A00524A18104AE4 
S113148C005201100000521810404A520C1A00521B 
5113149C000C1A00523A0C1A0052400C1A00524A10 
S11314AC0C0A4A00520C0A4A4E00160C4A00000C52 
S11314BC104EOOOOOC104E00360C104E00400C1058 
S11314CC4E004B181E4E48001B1E4E48400C104E34 
S11314DC00000C104E00360C104E00400C104E0048 
S11314EC48181E524eOO181E52483COC14004AOO5E 
S11314FCOC14004A320C14004A3AOC14004A4 418D6 
S113150C0A4 4004A180A4 43A4A0C14 4A00000C14BF 
S113151C4A003AOC144A00440C144A0000184A526B 
S113152C5ei4184A525eiOOCOC005COOOCOC005C3B 
S113153C440COC005C4AOCOC005C54181A545COOEF 
S113154C181A545C4A0C0C005C000C0C005C440C27 
SU3155C0C005C4A0C0C005C54181A545C00161AED 
S113156CS45C4AOC1A0052580C1A00405B0C1AOOBD 
S113157C4A520C1A00405218100040521B103A40AB 
S113158C520C1A5200000C1A52003A0C1A52004017 
S113159C0C1A52004A0C0A524A000C0A4E4A001801 
S11315AC0C4A00000C10464E000C10404E000C105D 
S11315BC4800520C10400052181E400052181E4095 
S11315CC48520C100052000C1000523C0C100052EB 
S11315£iC400C100052480C064B00520C0648004EBl 
S11315EC160A40004A0C0C004A000C0C004A3C0C33 
S11315FCOC004A400COC004A44181A444A00181AA1 
S113160C4 4 4A3C0C24004A000C24004A3C0C2400A0 
S113161C4A400C24004A44182244004A181E443CF4 
S113162C4E0C1A4A00000C1A4A003A0C1A4A003C96 
S113163COC1A4A004018104A400018104A403AOC40 
S113164C1A4A0000OC1A4A003A0C1A00003C0C1AF4 
SI 13165C0000 40181000 4000181000403 A0C1A000 A 
S113166CO0OOOC1A0000320C1A0000360C1A000090 
S113167C3A18103A400018103A40320C1A004 40040 
S113168COC1A0044 320C1A3A44 320C1A3A403230D6 
S113169C10323A400C140000000C140000321814E0 
S11316AC3A00321822323A440C22323A400C22329A 
SU316BC3A440C140000440C1432004A1814323A04 
S11316CC4A3014 323A4AOC100000000C104000004E 
S11316l'C181040484E301E40484EOC100000520C5E 
SU316EC104000520C104000520C1040484E301E3A 
S11316FC40484E0C0C0000440C0C320044300C3CA2 
S113170C0044180C3A00400C1A3A4 4000C1A3A40A3 
S113171C4A181A3A404A30103A404AOC1A00004A05 
S113172C0C1A3A004A181A3A404A30103A404A0CF9 
S113173C1AO0000O0C1A320000181A323A00181061 
S113174C323A400U00000001B10323A400C1AOO»2 
S113175C44000C1A3244000C1A32443A0C1A32402B 
S113176C3A3010323A400C140000440C143A004441 
SI 13177C16143A4A44011 4000000 18223 A4A4 40 1 4D 
S113178C2200000018224A44520C140000520C147B 
S113179C3A00521814444A520100444A5218144450 
SI 1 31 7AC4A52011 4000000181 4444A520C 10000050 
S11317BC4E0C1040004E181040484E010000000022 
S11317CC181E40484EOUE000000181E40484EOCC6 
S11317DC100000520C104000520C104000520C101F 

S11317FC004418243C444A010000000018223C44Ii4 

S113180C4A0C1E3C444E0C1E3A404A0C1A3A404AAE 
S113181C0C1A3A004A181A00404A18104A3A00188E 
S113182C104E3COOOC1A0052000C1A00523AOC1ABE 
S1131B3C0052400C1A00524A18104A00520110006F 
S113184C00521810404A520C1A0052000C1A005242 
S113185C3AOC1A0052400C1A0052 4AOCOA4A005212 
S113186C0C0A4A4E00180C4A0000OC104EOO000CD6 
S113187C104E00360C104E00400C104E00481B1E32 
S113188C4E48001B1E4E4B400C104EOOOOOC104E»2 
S113189C00360C104E00400C104E0048181E524BD6 
S11318AC00181E52483COC14004AOOOC14004A3216 
S11318BCOC14004A3AOC14004A4 4180A4 4004A18FE 
S11318CC0A4 4 3A4A0C14 4A0OOOOC14 4A003AOC1408 
S11318DC4A004 40C14 4A000018 4A5258141B4A522C 
S11318EC58100C0C005C000C0C005C440C0C005CE0 
S11318FC4AOCOC005C54181A5 45C00181A54 5C4AB8 
S113190C0C0C005C000C0C005C440C0C005C4A0CD1 
S113191C0C005C54181A543C00181A545C4A0C1AC7 
S113192C0052580C1A0040580C1A004A520C1A0057 
S113193C4052181000405218103A40520C1A5200DF 
S113194C000C1A52003A0C1A5200400C1A52004A5B 
S113195COCOA524AOOOCOA4E4A00180C4AOOOOOC9D 



S113196C10484E000C10404E000C104800520C1045 
S113197C400052ieiE400052181E4048520C1000I'l 
S113198C52000C1000523C0C100052400C1000522F 
SU3199C480C064B00520C0648004E1B0A40004AEF 
S11319AC0C0C004A000C0C004A3C0C0C004A400C79 
SI 1319BCOC004A44181A444A001B1A444A3COC2491 
S11319CC004A000C24004A3C0C24004A400C24001D 
SI 1319DC4A4 418224 4004A181E4 43C4E0C1A4A002D 
S11319EC000C1A4A003A0C1A4A003C0C1A4A0040E1 
S1131?FC18104A400018104A403A0C1A4A00000CBD 
S1131AOC1A4A003AOC1A00003COC1A00004018103B 
SI 131 A 1 COO 4000181000 40 3A0C 1 40000000C1 4 3A5A 
S1131A2C000018143A4 4 4A01140000001B14 3A44F3 
SI 131 A3C4A011 4000000181 43A4 4 4AOC10480000DF 
S1131A4C0C104B360018104836001B104A3C440153 
SI 1 31 A5C1 0000000 18104E404801000000000C1A41 
SI 1 31 A6C0000520C1 A 40005201 1 A400000181 A40BF 
SI 1 31 A7C4A52011A0000001810404A520 11000008 A 
S1131A8C001B10404A5201000000000C1A000052C9 
S1131A9COC1A3A0052181A3A404E011A3A400018DD 
S1131AAC1E3A404A0C223A404A01223A40000C2287 
S1131ABC3A404A01000000000C240000540C244459 
S1131ACC00540C24444A540124444A000C24444A2F 
S1131ADC540100444A0018224 4 4A54 01004 4 4A006B 
S1131AEC181E444A5401000000000C1A0000540C47 
S1131AFC1A400054011A4000001B1A404A520100BE 
S1131BOC000000181840003A010040003A1814 4034 
S1131B1C4A3A01000000000C1000004E0C1040006A 
S1131B2C4E1810404B4E181E404B52011E000052DB 
S1131B3COC1E404852011E4048000C1E40485201E5 
S1131B4C0OOO00OOOC1000004E0C1040484E181001 
SU31B5C40484E1B1E40484E011E0000001B1E40FE 
S1131B6C484E01000000000C140000520C144452A6 
S1131B7C00181444524A0100000000181444524A3C 
SI 1 31 B8C011 4000000181 444524A01000000000C17 
SI 1 31 B9C 160000 4E0C 163C004E01 163C00001816A4 
SI 131BAC3C464E01003C46000C163C464E01163C8D 
S1131BBC46000C163C464E011600000018163C4616 
S1131BCC4E01000000000C2400004A0C243C004A86 
S1131BDC01243C000018243C444A01003C44000C01 
S1131BEC223C444A01223C44000C223C444A183610 
S1131BFC3C4 4 4A01000000000C1A3A004A0C1A3A00 

S1131C1C4A01003A40000C183A404A01183A400074 
S1131C2COC183A404A1B14 3A404A01000000000CBF 
SI 131C3C1000004EOC1040004E 18 10404852 181 E54 
S1131C4C40484E011E00004E181E40484E01000034 
SI 131C5C004EOC1000004EOC1040004E 1810404862 
SH 31C6C4E01 004048001 8 1 040484E01 1E00000070 
S1131C7C181040484E01000000000C100000540CD9 
SI 131C8C10404854 1810404854181 E 40485 401 IE 23 
S1131C9C004854 181E4048540100000054ie2840Bl 
S1131CAC4654180000000018104A3A0018104E3C14 
S1131CBCOOOC1A0052000C1A00523AOC1A00524032 
SI 131CCC0C1A00524A1B104A005201 100000521803 
S1131CDC10404A5 20C1A0052000C1A0052 3AOC1AB8 
S1131CEC0052400C1A00524A0C0A4A00520C0A4A7E 
S1131CFC4E00180C4A00000C104E00000C104E0044 
S1131DOC360C104E00400C104E00481B1E4E480065 
S1131D1C181E4E48400C104E00000C104E00360C91 
S1131D2C104E00400C104E00481B1E5248001B1E4D 
S1131D3C52483C0C14004A000C14004A320C140097 
SI 131 D4C4A3A0C 14004 A44180A44004A1B0A443A01 
S1131D5C4AOC144AOOOO0C144A003AOC144A00446D 
S1131D6COC144A0000184A525B14 184A525B100CB1 
S1131D7C0C005C000C0C005C440C0C005C4A0C0C5D 
S1131DBC0O5C541B1A5 4 5C00181A5 4 5C4AOC0C006D 
S1131D9C5C000C0C005C440C0C005C4A0C0C005CED 
S1131DAC54ieiA545C00181A545C4A0ClA005258Fl 
S1131DBCOC1A0040580C1A004A520C1A004 05218C3 
S1131DCC1000405218103A40520C1A5200000C1ACF 
S1131DDC52003AOC1A5200400C1A52004AOCOA5285 
S1131DEC4AOOOCOA4E4A001BOC4AOOOOOC104B4ECB 
S1131DFC000C10404E000C104800520C10400052C5 
S1131E0C181E400052181E4048520C100052000C70 
S1131E1C1000523C0C1000S2400C100052480C069E 
S1131E2C4800520C0648004E180A40004AOCOC009C 
S1131E3C4AOOOCOC004A3COC0C004A400COC004AA6 
S1131E4C44 1B1A444A001B1A444A3COC24004A0008 
S1131E5C0C24004A3C0C24004A400C24004A4 4182C 
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S1131E6C2244004A1B1E443C4E0C1A00004A0C1A1B 
51131E7C32004A0C1A3A004A0C1A40004A1B104014 
S1131E8C004A1810403A4A0C1A00004A0C1A3A003C 
S1131E9C4A0C1A4000000C1A00004A0C18S2004AS2 
S1131EAC0C184E004A1B1440004A0C1000004E0C3A 
S1131EBC103C004E0C1040004E0C104B004E1B1EE6 
S1131ECC4B004E1B1E48404E0C1000004E0C103C9E 
S1131EDC004E0C1040004E0C104B004E0C144B00E0 
S1131EEC520C144B004E1B1S44004A0C1A00004AAC 
S1131EFC0C1A32004A0C1A3A004A0C1A40004A1BBE 
S1131F0C1040004A1810403A4A0C1A00004A0C1AA3 
S1131F1C3A004A0C1A40004A0C1A00004A0C1BS297 
51131F2C004A0C1B4E004A1B1440004A0C100000C9 
S1131F3C4E0C103C004E0C1040004E0C104B004E41 
S1131F4C1B1E48004E1B1E48404E0C1000004E0C33 
S1131FSC103C004E0C1040004E0C1048004E0C105F 
S1131F6C4B00520C104B004E1B1044004A0C1A0039 
SU31F7C004A0C1A32004A0C1A3A004A0C1A400053 
S1131F8C4A181040004A1810403A4A0C1A00004AE9 
S1131F9C0C1A32004A0C1A3A004A0C1A40004A181D 
S1131FAC1A403A4A1800000000000000000000002B 
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K-BASIC 



tCHSOFTWVE 

This month I want to toll you about several new and 
exciting software packages available direct from the 
manufacturer or S.E. MEDIA. 

First, due to several reason, that I will be going Into 
In more depth In months to come, S.E. MedTa has 
expanded In the sales and stocking of 68XX(X> software 
and hardware. Now, S.E. Media Is the LMKXST 68XX 
software distributor. IN THE WORLD. We have ewer 3 
programs available, for 5S50 computers and ttie CoCo, and 
more coming each month. Horn that wb are Into It, HE 
MILL DO IT RIGHT! We owe that to you, our readers. Too 
are entitled to n full choice of all the software available 
for your computers. As time goes by you will see what I 
mean. 

One of the new additions of software suppliers who 
have asked us to handle their software products Is Lloyd 
I/O (see their ad this Issue). So you can buy It direct 
(which we encourage) or deal with S.E. Media, whichever 
way you choose. This goes for all the software we 
cotofoq. In fact It Is our position that they should also 
advertise and supply their software. After all If It Is 
good enough for us to sell, then they should be sincere 
enough to advertise and sell It also. Fact Is, we give 
them a good financial reason to advertise and sell their 
products also (compete with us). He do not ora ato 
■Is* a d w i tlaas or sells thalr software., we just want to 
insure that It is available to you, and Is worthy of your 
consideration and willingness to buy. For the thousands 
of you who, for various reasons, prefer to deal with us, 
well we will have ftl 

Most of you ore already familiar with the excellent 
line of macro and cross assemblers from Lloyd I/O. For 
you who are not, I would heartily recommend that you look 
Into their assemblers, many large users I talk to would 
use nothing else. You can call them or S.E. Media (use 
the S.E. Media FREE MATTS LBC) for Information. If you 
call S.E. Media ask for Boy Nay - a real expert on most 
all our (or anybody etses) software products. 

K-SASC 

A new Lloyd I/O product Is a machine (6809 FL£X") 
BASIC binary compiler. K-BASIC takes your BASIC program 
written In an editor or BASIC and compiles It to a .CMD 
file. Talk about speed and ease of use! K-BASIC Is a BCD 
math compiler but future versions will allow faster (but 
less accurate) binary math. Talking about accuracy and 



math precision - K-fiASIC has IS digits o* precision! For 

example a 'real' (floating point) number = +/- 
9.999999999999999+/-99 or 15 printed digits, 9 bytes 
per real number. Later version which will address 
various math chips will be even more potent! This Is a 
real plus as most all the compilers that are now available 
have at the best 6 or 7 digits of precision. 

Now - the 'RUMOR' part; If all goes well a special 
version will be available next spring. It will compile 
direct TSC Extended BASIC programs to binary .CMD 
programs. Now that is something we have been needing 
for quite some time. I will let you know when It is 
available. 

TYPES 

Six 'types' of variables are supported: real, no 
suffix: string, suffix J: byte, suffix': word, suffix f: 
long, suffix f and double, suffix (tilde - J. Size of 
variables Is as follows: 

real 9 bytes 

string 1 byte per char, total 255 per siring 

byte 1 byte 

word 2 bv+e 

long 4 byte 

double 8 byte 

Note: all are signed notation. 

Compiler Fundamentals 

Lines are entered with or without line numbers. Line 
number are required only for GOTO statements, GOTO 
statements may also reference a label: 

GOTO 100 

GOTO nextsub 

Either is acceptable. 

Comment lines may be either the "*" or the old friend 
"REM". Blank lines may be used for prooram line spacing 
and take up no extra memory assignment space. 

LABELS begin in column one and ends with a space. 
LABELS can be upto 16 characters In length. 

Example: 

100 

110 

Label 

ANOTHerlabel 

X 

lXray 

Upper and/or lower case itoy be used or mixed. Very long 
string or expression lines may be concatenated by the 
use of the backslash. \ 

Example: 

IF JUNKi<Breglsterl,AREGISTER*>t)*junkO and JUNK2\ 
(0REGtSTERJ,Greqlster()-l THEN GOSUB 40000 ELSE GOSUBV 
LABEL200X 

NOTE: no space allowed In expressions between the 
operands and operators. This is not true of most BASIC 
systems. 

In 'expressions' the range of values returned !s: 

byte -128 to +127 

word -32768 to +32767 

long word -2,147,483.648 to +2,147.483.647 

double long word -36,028,797,018.963,968 to 
+36,028,797,018,963,967 

CONSTANTS, all constants are converted to their 
natural form. I.e.: 1.5467, Jef23, JCD56, 4, -8, 
2345E65, -J3FE0, 2e-06 

STRING constants ere pretty well as in most all BASIC 
systems: "PRINT "HELLO WORLD" - * null string. 

Taking the six named types of variable Indicated 
above, and considering three sub-type (non-subscripted, 
single subscripted and double subscripted) you have 
effectively 36 types of variable. VARIABLE names can be 
upto 12 characters In length. 

ARRAYS may be established by subscript - 01M JUNKY(3) 
or by the use of the "AT" statement: 

AT JE0 4 PORT 



68' Micro Journal 



41 



AT statements fix in memory an absolute memory location. 
The DIM Is assigned a memory location by the assenbter, 
after the program is compiled. 

A later and much fuller review of this compiler will be 
published in a few months. Listed below ore sane more of 
the commands, statements, etc. available. Only the less 
known ones will be touched on In the remained of this 
col umn . 

START - same as ORG In assembler 

STORAGE - a designated place In memory for tables and 
RMH type storage. 

DCITS - sets the number of digits printed after the dot: 

DCITS-2 ($125.95) 

LIN- - line length for output - LINE=80 

STRING - string lengths, default Is 64 - STRtNG=131 
maximum Is 255 

NAME - program name 

m - STTL - title and subtitle 

PAGE - formfeed 

TRON - Trace On - TROFF - Trace mode off 

TRACE - turns on trace mode and prints a line similar to: 

TRACE MODE AT SXXXX IN LINE n 

CODE - ENDCODE - everything between CODE and ENDCOOE Is 
for assembly: 

Exanple: CODE 

LEAX 45.U 
LBSR JUNKO 
JSH PCRLF 
ENDCOOE 

LIB <FILE OR PATH NAME> calls other BASIC routines 

♦••CXPSII forgot to tell you, it Is also for 0S9«** 

ASSEMBLE - command to pass direct to assembler for 
assembly to a .CMO (FLEX) no extension 0S9 program. 
Provided of course the program compiles without errors. 

DIR - tells the compiler which tells the assembler where 
the output and run time files are located. 

Example: 

FLEX: DIR 1,0 

0S9: DIR D1/ACC1, /HO/BASIC 

CHD - changes either work or system drive (FLEX) or 
directory (0S9> 

LET - DATA - DIM - FOR - NEXT - READ - RESTORE - GOTO - 
GOSUB - RETURN - ON - ON ERROR GOTO - RESUME - IF - 
PRINT - INPUT - INPUT LINE - END - STOP - POKE - OPOKE - 
IF THEN ELSE 

Disk or channel redirection Is by the: 

Example: 

PRINT to, CHRS<12); to the system console, by default 
PRINT i\, TY*,D1SKNAMEI,QWERTY(lrf,WJ(> to a disk file 

INPUT #1, STuffS, at ,R.naxto# from a disk file 
INPUT LINE #t2, MORestuffl, addressS.CSZS a line from 
a disk file 

EXEC - calls system utilities and programs as 
subroutines 

Example: EXEC COMMANDS 
EXEC "O.dlr" 

CHAIN - same as EXEC except does not return to calling 
program 

OPEN OLD - opens o flte for read, tha INPUT - IWUT LINE 
Is used to read from the open channel 
Example: 

OPEN OI.D DATAI AS 1 

OPEN "O.PRINT.SYS" as special case 



CLOSE - closes open channels or files 

KILL - deletes specified disk file 

RENAME - renames specified disk file 

SECTOR READ <drlve>,<trock>,<sector>,<byte array name> 

By this statement under FLEX (only) a programmer can 
easily write programs to read or write ANY disk format 

CAR - deallocates memory used by e previously defined DIM 
statement 

Intrinsic Functions 

The accuracy of these functions Is 15 or so (within 2 
or 3 digits) depending on the function, all return 'real' 
numbers, except where Indicated ((WORD)); 

EXP - LOG - SOR - COS - SIN - TAN - ATN - ABS - SGN - INT 
- RND - VAL - PI - STRS - BSTRS (BYTE) - WSTRS(WORD) - 
LSTRSUONG) - DSTRS(DOUBLE) - LEFTS(str!n<j,byte) - 
RIGHTItstr Ion, byte) - MIDKstr Inq,bytel,byte2) - 
CHRStbyte) - INCHSfBYTE) - R0M$(word) converts to upper 
or lower case roman numerals - DATES system date - 
BVAL(strlng) - ASC - LEN - POS - PEEK - 
INSTR<byte,strlnnl,strlno2> -CHANNEL 0-12 allowed - 
WVAL - HEX - DPEEUT- WRND - FRE(O) - PTR pointer - ERR - 
ERL - LVAL -DVAL - wheeeol! (not included) 



OSM CewpHer 

Included Is the Lloyd I/O OSM 6809 Macro Assembler. 
Normal K-BASIC programs call the assembler as: 

Example: 

ASSEMBLE OSM JUNK.BAS<* any optlons> 

If the file compiles without error then the assembler Is 
called and the final output Is a JUNK. CMO program, ready 
to call and run from FLEX: 

+*+ JUNK C/R 

A variety of '■RROR' messages are available from oth the 
compiler and the assembler. 

As there will be a future review Into depth 
concerning this package, I will only say here that OSM Is 
a flna extended macro assembler and Is a S99.00 value If 
purchased alone. It assemble all Motorola type directives 
as well as many special ones. 

THE FWCE 

The price for the total package Is J199.00 

This Includes K-BASIC. OSM assembler and a full set of 
sample programs and LIB type files. 

One nice feature Is the support of this software. 
Lloyd I/O not only warranties Its software but has a very 
generous update policy: 

No charge the first 60 days. After that a fee of only 
$15.00 will get you updated to the most recent Issue 
along with a new manual If necessary. 

P.S. Our very own Ron Anderson did the math portion, so 
you know It has to be right) 

CRUCM COBOL 

Another naw product Is CRUNCH COBOL', from England. 
This product was especially developed for FLEX and 
supports a large subset of ANSII level 1 COBOL. Many level 
II features are also Included. It supports sequential as 
well as random and keyed files In FLEX. 

Two commands control the system: COBOL compiles a 
source program - CRUNCH runs the compiled program. 
CRUNCH COBOL Is a one pass compiler with two separate 
phases. Large programs can be linked or run as a set of 
overlays. 

Regular price $199.00 STCDAL $99.00 

Everything mentioned here Is available, for Immediate 
delivery from S.E. ME0IA, see their ad this issue. 
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MOTOROl.A'S NE* MCXaOM MICROPROCESSOR 
FEATURES FULL JJ-BIT OESICN 

NE* YORK/SAN FRANCISCO. JUNE 2», !»«.. .Motorola. Inc. ttu 
lorrnally introduced irw MCCS020. tu most aoV»ncca\ lign-fier'orrnance, 
32*brt mkroprocesior device. 



Thii ne* procestor is (he first true 32-olt design In tint it includes non- 
multipleied 32-bit internal/external data and addrra paths— all 32-bit 
ref isters, all 32-bit arithmetic and logic units, all 32-bit program counters 
and all 32-bit stack pointers. 
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The MC61020 is manufactured using a 2 -micron HCMOS preeea that 
integrate* ww WO < 000 Individual transistors on a 37) xJ50.mil die tint 
i* packaged in a space -efficient, lie-lead, pin grid array p a rfc age. 

The MC6S020 operates at a 16.(7 MHz clock frequency (60 nanosecond 
clock period), dissipates leu (tun I.) watts, and is completely upward 
user-object code compatible with earlier members ol the M6I000 Family. 
This family ol devices has always ottered a 32-bit architecture and now 
provides the lull power ot 32 bits with the MC61020. In addition, the 
device includes many new features which fully exploit the complete 32-blt 
design. 

The lull 32-bit design structure ot the MC6S020 provides tor direct linear 
access to p gigabytes of logical memory and eliminates instruction timing 
differences for byte, word and long word operations. The device 
processes instructions at a sustained rale ot 2-3 million instructions per 
second (MIPS) and at burst rates exceeding I MIPS. 

The MC6J020 fully supports virtual memory and virtual machine concepts. 
Virtual memory gives each program atxcs* to the v-gygabyte logical 
address space while allowing the system to contain significantly less 
physical memory. Virtual machine capabilities refer to the ability Co map 
existing resource* and functions of the system onto resource* and 
functions that are required by the user. 

The MC6S020 provides a means to extend it* architecture to off-chip 
devices through its co-processor interface. This interface allow* device* 
such as the MG6M1I floating point co-processor to execute instructions 
as a part ot the main instruction stream. 

An important performance feature ot the MC61020 is the instruction 
cache. This 236-byte cache allows simultaneous data and instruction 
accesses and execution, as well as overall improvement of the 
performance of the system. 



To efficiently handle task switching, u well as to separate task -related 
exceptions from system-related exceptions, two system stack pointer* are 
available to the supervisor program. The master stack pointer is 
associated with the user task to that all task -related exception] are 
carried within the user's process* control block. When a non-task related 
exception occurs, the interrupt stack is used (or the remainder of system 
level processing until a new user task is initiated. 

To satisfy the requirements of the design. in and development 

TM 

environment, motorola otters cross support under its UNIX operating 

TM 
system-derived System V/6S aperatuig system and its real time 

VERSAdos TM operating system. These operating systems are available 

on either the EXORmaes R multi-user development system or the 



VME/10 



.TM 



microcomputer system. 



A high-performance operating environment t* ottered in the form ot the 
BENCHMARK 20 TM system, which provide* the capability ot evaluating 
the MC61020. This system contain* a high-performance CPU board, as 
well a* one megabyte ot dynamic RAM. Hardware development is ottered 
m The form of the HOS-400 In-circuit emulator, which may be operated 
from any number at host systems. 

Performance was a major goal ot the intense 60-mtn-year design effort to 
develop the MOSI020. which otter* at least a four-times improvement in 
performance over Motorola's existing 1 6 -bit microprocessors. The 
MCtlOIO, In following the Motorola technology leadership position. Is the 
true 32-bit pertornvjnev standard. 

UNIX is a tradsrrrusA of A.T. 4 T. Bell Laboratories 

System V/6S, VERSAdos, EXORmaes, BENCHMARK 20 and VME/10 are 

trademarks ol Motorola. Inc. 



The MC6S020 contains a unique bus interface that provides, on a cycle- 
by-cycle basis, the ability to adjust its data bus width to accommodate o- 
or 32-bit devices. The programmer is no longer required to develop 
programs that are data bus dependent, as the MC61020 will dynamically 
make the necessary adjustments. Additionally, existing 8- and 16-bit 
peripheral subsystems can be used with the 32-bit MC6J.020 by taking 
advantage ot this feature. 

The V.C61020 also offers extra addressing modes and instructions to 
further support high-level language development, in addition, 32-bit 
extensions to existing instructions include an entire family of bit-field 
operators, double-ended bounds checking, BCD data compression and 
expansion, module support and enhanced system calling functions. 
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/±& Electronic Specialists, inc. 

171 South Mom Sir Ml. NMtKM. Mjr>i 0l76O 
(617i5Si.]532 

MODEM TROTECTION 

ELECTHOKtC SPECIALISTS' expanding product 1 t ne ftOv include* 

KLCEN LINE MODEM prot«ction. Modal* arc avallabl* for standard 

A pin telephone modular connectors CpVJ - * I > and wider profet torul 

pin connectors (fU>45}. 

Intandad co auppres) ■ofiwirr altering t» lejjhotu* and power lire 
aplkea caused by lightning, tpheilcs or phone office switch ^ear , 
Jvv iCLKEM LIN* utmny iyntaaj uaei aooiin WBmt^ttWfaetQtt 
MeC4l Oxide Varlitor and Ca» Discharge Tube aupprcsalon technlquos 

nodal PDS-*»1P-36A/5UT , Modular S pin concactor, tus phono graua 

mppraatlon on red and green lines (pint *4 )) and data B r4da> 

•uppreaaloo on yellow and black linos (pin* ] A 6). A 63CO Amp 

Suppresaor protec ca the AC Powor tin*. Staple . trouble* (re* 

talephofM Una hook up la provided by the pin Modular cuor* tor, 
FOR MORE INTOftMATlONt OlANlC STIFTCT 
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Press Release 



COMMUNICATIONS SOFTWARE FOR 0S9 

Hiilurm«fic Syatema announce* the release of a ran9e of 
powerful com unlcac ton a aofeware packages for Che UNIX Cype 
operac inq ■yatoM. OS 9 1 c : . syCom < x i provides syatoa to 
ay a tens coemunlcation for both aerial and parallel 
interfaces. Oate or files nay be transferred in either ASCII 
or Binary {ornate. The aofeware operacea wich any 6809/OS9 
computer ayatea equipped with a €850 serial interface or 4*121 
parallel interface. 

A qreac deal of attention Ma been pieced on the software 
transfer protocol co ensure that no lata bytea are lost even 
et transfer rates Of 9600 baud on Mul ti'-uaer syste*l . 
SofCwara t meouts are incorporated to qtiarantee that the 
packaods do not 'hang" even If the link Is disconnected 
dur inq transfers . 

Error codes are reported to the users prooraese to enable 
decisions to be nade on recovery procedure* . Tne> protocol 
ueed include*! data tranaMisaaon cheefca involving individual 
byte parity and overall Message checksuas. lMpieeientacion of 
cheae packages on OS9 based otachtnea provides a very low coac 
star net worn facllltiy for 0S9 to 0S9 rr— i umcatton. The 
sofc^are aay be iMpleahpnted) on Neiiureatnt Sysceas' own OS9 
based Machine. Systoei96. 

0S9 hea been designed by Htcrouara for Motorola and Is now 
considered a a the industry standard (609 opera cing ays to*. 
It la a UKix UKe, Mulci-uaer/aulti- tasking . real tlae 
operating lyitan. It*a Modular structure Mekea It adaptable 
to elMoat any 4M09 covputer systaa. os9 is vidatly uead for 
appl i cat Ion I for data process ino, , industrial auccau t ion. 
coaaaun lcat tons, lnscr uatencac ton and educacion. 

0S9 la uaed by a wide range of Micro coaputtr oartuf accurera 
SRC.bs21r.5i Xo&a^reaienc Systani. Tandy. Dragon , Gtaia at>0 5WT. 

•or More inforMation pteaae contacc: 

KeaaureMert Sysce*a 
71 Faraday Road. 
NEMBURY. terka. RC 1 ) 2n0 
IQtnrOa?? 
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BB3EB 



RACAL-OAMA 



■ iCAL D**A ■MTftwWtuniHC 

lU^ffh^ir"**: *,.? .wi «»t) i».*»t* 



• CLtAsieun 



PRESS RELEASE 

iftr can* mow LQtic wwims 



ilflM. CUEftMH L*fU *N»f«' "ahaf ac tu r*r ■Yet!'- Gam tftftruaw*tl 

l«i*Ownc«d toalf thf intnydpr, tip* of lo* coil SuitHMIir luDport tot tM 
UO60 I* 01 1 i^rBgrKtusr Th? «*» option 44* wMCn proviatt i«[ii*Ki«4 
lift**** 4*4.*oM*«r* dltaiieoSjlr illowt l*a lacAt-Oaria "oaa 1 1 20? im ?0S 
*0 Cl*«*l»«l lOflK |A«l»ffr» tO M Otfllf COMAKtM tO CIKHltt *»ll»9 *"• 

16000, 

Tha MrOalrO idiltir. i* oMItie* to ProridtA?, *Al*r<Ohn«cliaff tet«tc< t*w 

KacAt-OAna laflic enalyior AM tn* HOOO ahhmmIica 11/ tlt*e1»iK»i tr» logic 

Anll/lf* Ht-WB flrwltri to aatc*> tht r*0<* I f f pnti of tno 60000 •!('(» rocattor 

TMt aatoi t*« 4fiAl>i*r/*Mt«isoae>lor eoabiitatlOA iitrnl; etty to vi« 

-*#« debudtl** HOOO la'tMtrt 3l"OlS Coanact to th* oltrnoracdifpr *l»d 

pratl tl* "WJil" kt/ 

Tftt 10'taar* dMllltaOlAr l| COntAlnAd -ItMft EPSO* fnrn1l"« At Part Of (Mt 

aptipn. Oxcf imitlT«d 1ft tno logic analyzer, ihp CP40M automatically coAvartt 
lm t»Bt«rta data to HOOO ■naaufliict •fttfiefer tha hard**'* icipier it in uie. 
Thi loSlfi fcnilyjar alio Brorldtt lining 4Up1ay eiOAbll t M"t in Addition to 
tortwAr* dll4U**4>>f. 

tfiln the 46000 operati** UB to iti *»ilaua tpced of U i »*«. th* Opuon 

UK Ctft 00 *«r/ laltCtlVO About tha data ft cotlactt fhora *r» fowr dlfforyflt 

■A /I daU «ay pp oval f *4 

it HOOO ■** OH* or 66000 ImtmctifWl paly 
?| Fr*4 m 4*0/0/- A*l4 
1J SuHrtlMr indL/Or al*r 

■ I Clock OvATlfltr proO* (Th-» a*/ a* ICUCM to • part or t*0 
clrc.H to *nhi; '«•■:'■") o' tha eat* t"4 a*y b* «*t to 
Mf*. to* Or paa t (A r* tIAtai ) 
Tl*/r* irf thraa tlttfwal *j»r d*flfl*bl« Pitt for fort**, C0l1«tio* Ahd 

0*4! <*Katipn of dit a «ni<h «Ay M yied lo «nu't tft« niMnit of dirf*mt 
M'ti a* ts« Circuit. * <a61* lA«ll» of 10 l«h#l froa CH« t*l«Of*Ct AdAOt*^ 
to t*A £MJ cO>W*Ctto)| 4llDnn ACCflV tO ••' mlt^K fOCi\%or\ . fv*A <#Vf> IsC^tvO 
li hord t« «ffi «i plictt 

Tr*t otKen HI ■«» Alt* M ui Ad Blth th« U010 iicroprocriior to illo» tho 
r*AdtfMj of tAt »wi <rci«t, 

f*il» **v 0*11O« RAlntAlnt lUcAt.BAtd't P*llOA«OAy Of OtflOAIAfl. «ny tdj uSO. 
-ill ftM,'"*!*** ■lcroprocA1««r triBflOrt prMwCtl TA* hI4» *CC«PtAACt of tn« 
II Pit HOOO rrciitt trw n«u for koaodkaI io't«*r« aiiAttooaiy Th# 
KicAUuAHft logic miljfior. tPftth»r witu tf» opttoM W< «rrt tmi prowt^ 

r»Qtfirt«dfit 

thf Apt. Ml dllltStADlAr tolH for tl9M 00. And If 4«4lt«Blt 4 *!(( *>0, 
KACAl<?4nA intli*L*wfttl ti • ltAdtnq *orlt«-« MlAw'iCtvrtr flf g|<*r|l 
ftuypctt Hit 1hHiao>iUI!o« f«r lndultr*«1 , connrcul And gDvlrwnt 
AOPl KAlioM 
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Lf I fAJtlLT Or C0HP1LUI5 AT A CCAJtCt 



L^ndjuBQ* •rocootoro. Inc. e( M«lert«» t «■•• today i.ntrodtic*d 
a tmmiiy of tnt*9r«t«4 hidh lovol l«A)Qtjo<)o cfioipttaro to run git 
o«9put.«r syotooiA b*«od an eho Hatorol* MCttOOO ■lxropcocoioor 
thAt run th« VMUt ca opoirAtiov «ypt*m. Tho coapilart *roi 

9 LPt-CatJOL 7 4. 
o LH-if. II 
a iri-»«ocol 

o L»l-C 

O LPI.PL/I 

O LPl-SASIC 



trtsht 6tottn9uiAtu.no 



Trio coppilm hovo • tHtmbmt t 
fttturti. Ttioy tnctwdioi 

O Polyglot CApAblttty. wlllch AllOwl * PfO^TAfOBOr CO ml* POrttOnO 

of proqruio writtoin iti dittmrmnt. LPX L*n9»*9«o into a 

*i<Mf lo proqrtM), 
o cnhAnc*4 rot iobt 1 1 i.jr, b*c*ut« aoch ctwptlor m otd* up of 

flvo ladiritMi, oach of which io uood ia th» oth«r ct«vpii*ro. 
o Mivh po* Corwonco. broiiojht ttout by tho f*ct LPt product* 

pro truo cOP^iloro, And not tnt«rprot«r « . 

1H« eompilmrm um LFI'a Ca»pon«nt Ajchltocturo t *. a MOdulor; 
ioft«trt 4rchit«ctur« that ccApftlnoa ttv« »t4n4«.rd iiiboyotomo i a 
front •no, hie/to Lowol dobu^qox* codo oonocotor. i\otfl optiativr. 



ond. run-tm Ltbrory tn ojach hifh p*«foro«iK« coapLlor. 

Tttm <;f^iilir» iia pricod at 140.000 to h«rdv*ra DEM*, pLua 
royaltLaa cmpocI on tt>* m* of th« »y*t— on <«htch th«y «r* uood. 
5iivjl« cnpi«» with run- (La* liconoo diotrlbution rtahci aro 
avalloblo to o>»Alifi«<3 poCcwaro dovolopwro. 

MICROKEYLtd 

Port of ihr ATS Croup 



*fAaSl Jamn>$iirel 
AHIGHTON 
LAST SUSSEX 
BNZ 1TP 



T«i aoghtof»t0273r 672911 



Contact Eddl* Rrnouf. 



ENGLAND 



-SICNIFICAHT NEW 6109 COMPUTER PROM THE U.K. 



w« arc currently producing * <**0> otnglo board cocnpuier. which we 
hop* will algntflcontly incroaao th« market for FLEX and OS9 oottwarf. 

Tha product i* a naoi. otpla of iho art. 'worot coos' doilajn. offartng high 
resolution colour graphic*. ftO/lAO column lexi ind aimuluirtcoup yol 
Indopendonl dlpplays on two oeperata video awnflora (NOT VDtToM with 
indepondeni tcroJUng. Thla 2MKt computer It plug compatible wllh 
Sony 3.5 inch drtvea and atandard 4.25 Inch drlvaa. Mixture* o( drive 
typca are allowecl (eg. two 2*1 Inch and on* 5.35 Inch). On board 
inirrfacro for two IBM lype koyboardo. onp VART. and two paraUe) porta 
■ r« ttandard. as la I10K RAM. and SK of (Iraiware. Aa an Added bonue 
the manchlna will also run the 6502 procoasor with Forth as ita pr1*ary 
language and *l»o the 16 bit voralon of th|p, which alfewa 5liK of RAM. 

By offerlnf hardware with thee* fealuroa at pround the aaaie coat as 
oldor. mora conventional aypteou. wo hope lo interest usera who would 
have othorwlae purchased CPU *• orther oyottna- Poiyforth with 
graphic oxionolonp. Poacoi and . ««rhtsa software will be available frta* 
us. 

Wo would b* taoat intereated to hear (row* anyone who wishes to 
tojpieaenl high resolution. Ip colour grephlca to existing FLEX softwsre 
or frost pinflo bcatrd O.E.N, upors who require furlhor details on how our 
pyatoai con beat benefit Iheaa. 

\ work nation using th* deacrtbed slnfle board cosiputar. IBM typo 
keyboard, two 1-5 Inch and on* 5.25 inch drives will be oupplled st the 
ppwcul prlco of ll«s« plus tss for a lirsued period. Ukswls«. the single 
board covputer noraolly costing f549. Is now offtrrd at M25. 

Finally, wo Invito anqulrWo fro*. oddltlonaJI agents or doslors In the 
C.S.A., Anyona tnlereatad should write iHuaedlately to us st the obove 
oddreia. Discount* are available.. 
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•TC <u;wiSTin»»LACt > c^c^oo olmoi • 



0i«vr4*w> . ro»ittAHi« 



CIWJl !■ Mftvd) *d onnouAco tno inllitilili of 
CIHl t Rj,Hd**ti rot 0S-»* 

C JHli MHdim ia a aat of orooraai imi contirt « portion of t*ia 
Raitde* tttm h*«ott f*AM] in »n OS-* !•«•) II i)«l«i into * 
r> i ■?•> - ac»i o i ■■■a.otorsga am*\tm co>«0n!r r«lkao a (in or virtual 4in. 

1M *«m* Crtittt by C (Ml i RAMdiOb IB ulld in tha ••■• tmntr At 
a tiA«intioml 'p^riiol' d I o« aticn aa a floppy or Mf d dtsk. f i !•■ 
m «• c r*4l»(} aitd nad or <*rt(i«n by ineludinq tha Oa«tc» n««« of Ia* 
*A«44i» »n An OS.t patnlial. 

f*-# prtaafr IdtlKllft of * "i)[tvll dllf fl**r a ct>*wwn1 I'ini | 
dl«« IP it* ap***, Tft* lUiitk ki canaitfarobly faster, bifiuii it 
dp-va ^01 *uff#r 'raw th* aachanicel tMirift,q-, *hich< li*it ii* 
• crtu tiai *nd d*l* t f*is«f*r rat* *f o C lintnt 10«iol d|«Br« tn* occeso 
t*«a Of tr>* a»" di«a la liaitad qnl* nr tna iPtid *t ■*•>«>■ oit* con bm 
■■.■0 Or tha «**t piocmif. In Q1-0 Cwt 111 avotaOo. RAKdHoh uoao 
lf» •inn-lD-tlMti DMA an tha CPU III to OCMOka tM f oat apt 
trmifir rata POAilblo. in* capacity of tb* »»« dtaa. and tnarafora 
tha n v a«*r ontf Olio of tha fljaa it can h*ld» 10 uoar -a* flnad | IlsUod 
enlv 0* im aa#t)nt of troo aaaart In tha ayatoe. 

CIhh AANdlak coooo on on »* at »• (40 or tO troeh> eiokatta and 
L«clu«iii othdiik drtvars* a utility progr»" to craata divici 
daacriptor*. ■ utility to twme*m tm liH otaic «hpn it la no longer 
""flio. and a uiir'l wanuOl. 

lAMjuk «|1| bt IneludaO «t na choro* *|th all CIHI1 0S-» ayotaea 
or (farad nth tTtl or Mora nf aiaory , and 10 in I Labia aaparataly for 
t)I>.00 
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Corrections 



Self-aodlfylng Code ITnnaceeeery 
For Vaer-enterad BASIC Fllenaaea 



By Geoffrey A. Ceea 

52t« S. U. Doech M. , 
Portland, Oregon 97201 



In c»y article In the Hay, IgB* lsaua of ' 6B' Micro Journal 
1 ahoved an elaborate eehana (or ualng a atrlng variable Co pro- 
vide * user-entered fllenaaa (or a data (11a under SUTPC DISK 
BASIC 3.S. 



lf-aodlfvlng 

StfTPC DISK 

beyond, all 

there la n£ 

Che variable 

ion o( a JSA 

i "Illegal 

"S" of Che 

pareer epote 

variable for 



Bud Ma&blen of Nashville polnta out chat Che aa 
coda achea* la utterly unneceaeary. Bob Ultervyk' 
BASlC'a froa 3.1 (Mlnirle.) through 3.5 (OHAF-l) or 
allow atrlng varlablea for fLLenosura, but only If 
apnea between the coosa after che file nuuber and 
at&e. Bacauae of a aoall bug In cha coda (oalaa 
SPSKIPJ , putting a apace afcar cha coaaaj crlggera 
f UenaDe" error keaaage whan GETFIL encouncara Che 
atrlng variable naae. Without the apace, the BASIC 
che "S" and dlge ouc che actual text of the atrlng 
CETFIL co chew on. 

In cha llaclng In the Hay laaue. then, llnea 99-1 1 0. 254-295 
and IBM- 1991 are all unneceaeary. Line 102* artould be changed co 
read: 

II2< OPEN fl.KS : HEH So apace afcar camel 

The ocher code pro-proceeelng cha N$ variable le atlll de- 
alrable co avoid a progreawebort In caae M$ doaa not aeet FLEX 
fllenaaa criteria. 



N36I 
M3M 

mm 



2W5 0£ 63 
2*07 M IF9B 
2IOA 71 te 
*WX DE 34 
ZfOE 80 1F9B 
2KI n 
2IE2 V 34 
2Ki 25 »1 
2K6 39 
2K7 C6 31 



FN1N 



mv 
t$m 

NOI 
M4«f 

M4SI 

»»*t$ 29£9 7E KE9 £Wf3» JW 



LOI 
JM 
BRA 
10X 
JSR 
DEI 
5TX 

FNERCK BCS 
RTS 

IlLFfJI IDA 



VARPTR Sat In VARFNO 

SETFN Sac FCB I call GETFIL 

FtlERt* Check For «"vri 

POSIT*! Probably unnecessary step 

SETFN Sac FCB. call SITFIL 

SETFm n»n XP. too far 
POSITS 
[LLFNl C flags filename error 

All's mil 
♦ S31 Error 31. Illitll filename 

(MOP. this pointer called elsr«n 
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ittt* ioOtKAt. !•■ *>•!• »•*« Mil 1* llj)kli 



Tt>. ■ •*•»«- r rtt,imn I* in th* il*n ftl* raucloi, ■ ««- <•««•■ ■ n 
ii(»rr((i 41 bbtjr I ■ f . Th* f e I lc w t •! c««a vlll r" i ■ (hi | r o » I • m . • *»«. 
«h.out*J ft* L«*>rc*i I » ■!((• • t th* iltlltil • CtOJt PILt •• 



lc i* .<• * •* f 1 1. « 

:«■ «fci 

;»f •*(»•• t-( r 1 1 ■ 

id* b #? 

14* #••,«*)*) '€.«.•« 

in « l«c 

■ II ■••tt*C 
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Incidentally, ftASIC 3.5 auppllee the difiult ■■teneloQ .DAT 
If no extension ie epecified. So chat portion of the Hay Hating 
forcing an axtenelon <iln«a 1740, 1760, 1770 nd part of tha ttxt 
In Una 1840) aey ba deleted and Ho* 1760 changed to a staple 
RETURN. 



lit rsittt lit ri«n» 
j«t ttit«| 

til flcfc 



Ja»« M«vtl««( 
1 fejrc ■>-•• tt . 
L«*#«l<, VtC 1214 
«>«tt«ll« 



for anyooa lntarantad lo eliminating tha ftASIC bug. « patch 
la ahovro In tha Hating balov. The addraaeaa era valid only for 
SWTTC DISK BASIC 3.5. The EQV'a and ORG will be dlffaraat for 3,0 
and other venlou. 

There are a>aay "Illegal Character" error rouclnea (eigOg #3) 
in thla section of code; one formerly at S20K7 la dcUtad and the 

two branchae in CtTFW are redirected to an earlier one. Thla 
tmakee roo« for the JSR SPSKlP edded at S2»C*. 

Special thanka to Bud Haablan for dlaaaaaabllng thla part of 
BASIC and dlacovarlng tha aouree of the problem. 

PACE 001 GnfrTPAT 



00010 

N0e0 

00030 

000S0 
00061 

•0060 



Bill 



HAH GETF1PAT Patch for CCTFN Routine 

Rev 0.1 Jul/ 17. 1964 
OPT 0.MX 

*PatCh illan tpttC beoccn ctx»i and fl1en«r» 
-in 0P£* stitemtfit 1a SMTPC FLU DISK BASIC 3.S 

a 8y Bud Martian. hiihriU* TN. and 
*C«ff Cats. Portland, Oreoon 

•Uumil Refer»nc«» 
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J1F70 


Mid 


2M3 


ILI.CXI 


E* 


12193 


NISI 
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1F9B 


SfTFM 
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I1F98 


M2M 


KC9 


ERROR 


E* 


IKE9 


M22» 




•GETfh 


routine sets 1 


M24I 2MF 






ORS 


S2IBF 


M2M »IF BO 1F70 OETFK 


JSR 


CCBCR 


M27I 2»C2 


25 CF 




BCS 


IUCM1 


M2M 2K4 


BS M99 




JSR 


SPSKlP 


M2M MC7 
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NOP 
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IDA A 


111 
1124 


M3I) 2W> 


81 24 




CMP A 


M32f 2 ICC 
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FBI" 


M33* 2KE SO M77 




JSR 


VARFRO 


MX! 2101 29 CI 
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P051TH 



Skip spaces, look for < 
Tri9oer -ERROR »3- f«sSi9a 
Skip spaces; flag EOL 
look for string variable 
Scan po In car {working position 
Paints to t*it of string ver. 
Call (4TFII. set default (it. 
Generates ERROR nesiage 



Look for i 

101 or no cqaaM? 

This is tha alsslne line 

Eeuallie routine length 

look for 2nd char of arguaant 

If ■$". this Is string var. 

No •»■? Literal fllenan. 

String variable. Find string. 

Undefined? 

Scan pointer 



Editor. SJ Micro .— 

la the June issue t.aPan Stuart vntes *I dislike the sptce 
jou lire to the 'Color Computer.' It is a useless tor.* ate. 
etc. 

Of course tha hardware limitations of tha Color Computer ere 
both armoring and wnnecesstr/, but it is not realli * useless 
to; for til that. Koveeer, tha aa)or point durnii an anseer, 
and the ansvar is this (all figures ere taken froa the saoe 
issue, and the K»j Colo r M l fro Journal 1 . 

"Kov iani SS-60 coaputers are there out there 7 Thej continue to 
be sold, and 1 suppose no* there ought be soie IS, 000 around.* 
(Ron Anderson's 'Plei User Notes') 

"I guess there are oter 30.000 OS-9 users now on the CoCo aad 
■ore cosing each d*j." ('Ftuaors t Such,' Dirt) 

"Mould jou beliara that surveys shoe that less than ISt of the 
Color Computer timers DVN a Dish Sjsfcee)?* ('This 'n That,' RLN, 
Color Micro journal 1 

I think the figures speak for theuelres. The Color Computer is 
•here the old hands are going because eten prograaiers like to 
eat end no aagasine dedicated to the 69xx coaaunitj can siapli 
ignore the largest sapient of that coaaunit;. 

The people at DataCoap, PVL, Spectral, etc., can handle the 
accusation that CoCo tersions of Plex iri butardiiad. I think 
jou light as nail, and as fairlj, level the sane accusation at 
anj nee lapleaentation of CP/M, vbere the haideaia requires a 
custom BIOS. 

Pardon this iapriat, the UX-60 eent boohs up lut veek. 



2125 HoogdaJ Road 

Sedro-Woolley, WA 

98284 U.S. A. 



Sincerely, 



gnCuTt 



R.V.Odhn 



68" Micro Journal 



47 



□mix 

unto*. Tl 57T* 



Jw«t 78. 1*4 



57T4J 

%*# !V»: 

■"€ KOT| TMlT l|vt**i OF fOu* 4J>(»Tli(»1 *#f ull*A 91* 1UHWI} MIMN/T 
TBUtlWiK !"Ip »t MA0tNM«l ««fi HOT MOftL* 5PILLI-C t«« ttO(W*H EN 

fttllX, CMOSIf W. u« CLASS' CHASSIS ui all tuitrttu tiuimki a* 

cm i u 

«t Ut 4i<l(MJ *0«* COO»MATtO« IN «U«LI*HLNC T*U Uttil Ik ***» Mltl 



>K»n to*, v.*. 

Classified Advertising 

TELETTPE Model 43 PRINTER - with serial (RS232) 
Interface, and full ASCI I keyboard. LIKE MEW - New cost 
S1295.00 - ONLY 5759.00 ready to run - Call Tom - Larry 
- Bob.CPI 615 842-4600 

•4* 

MEX6801 Support t development) system for Exorclsor or 
Exorterm. Consists of Intercept, Control and Buffer 
modules, software, documentation. User System Evaluator 
(USE) capability, real time emulation, EXORbus compatible. 
List price MEX6801 S2700. For sale at 11200. Also 10 
card slot power supply, rack mount chassis (M6f#MLC) for 
J300. 
Contact Karl Rttilnger (603>-434-2300 CNH) days- 



CCpPILER EVALUATION SERVICES 
By: Ron Anderson 

The S.E. MEDIA Division of Cowpotw- 

Publlshlog Inc.. 

Is offering tt» following SUBSCRIBER 

SERVICE': 

C9PILER CCMPARISION AMD EVALUATION REPORT 

Due to the constant and rapid updating and 
enhanchment of numerous compilers, and the 
different utility, appeal, speed, level of 
communication, memory usage, etc., of 
different compilers, the following services are 
now being offered with periodic updates* 

This service, with updates, will allow you who 
are wary or confused by the various claims of 
compiler vendors, an opportunity to review 
comparisons, comments, benchmarks, etc., 
concerning the many different compilers on 
the market, for the 6809 microcomputer. 
Thus the savings could far offset the small 
cost of this service. 

Many have purchased compilers and then 
discovered that the particular compiler 
purchased either Is not the most efficient 
for their purposes or does not contain 
features necessary for their application. 
Thus the added expense of purchasing 
additional compller(s) or not being able to 
fully utilize the advantages of high level 
language compilers becomes too expensive. 

The following COMPILERS are reviewed Initially, 
more will be reviewed, compared and 
benchmarked as they become ova liable to the 
author: 

PASCAL "C" GSPL WHIMISCAL PL/9 

Initial Subscription - 139.95 

(Includes I year updates) 
Updates for I year - 114.50 

S.E. MEDIA - CPI 

5900 Cassandra Smith, POB 794 

Hixson. TN 37343 

615 842-4601 



Got PC Envy. Selllnq Glmlx 6B09 computer with clock. DMA 
disk controller, 56KRAM. Lots of software Including 0S- 
9, FLEX-9. Only 11995. Dual 80tk drives 1500. 
John Pomeroy (216)372-4457 . 

Glmlx #49 system: 2 40 track dsdd drives 
Okldata printer - model U82A 
Mlcroware - Pascal, Baslc09, Edit, Asm 
12500 or best offer 
Call Jim (312)439-6216 

M4> 

SWTPC DMF-2 Dual 8" disk unit + controller, 2.5MB Half 

list price. $1,495 

Mike Dickson (416)292-2850 after 6 p.m. EST 

SELL SS50 System 6809 processor, 56K memory, 2x360KBy 
Disks, PE Terminal, 0kldata82A prnter, l/OS modem. 
FLEX9, screen editor, databae manager, spreadsheet, 
communications. C, Pascal, XBaslc. StSOO/offer. 
Doug Beck (415)948-2268 

SWTPC 6809 SVSTEM: Dual 8 Inch drives, X-12 terminal, 

64k RAM, Flex 1.9, several languages. 12700 or best 

offer. 

Jon Kruger, (517)321-4500 0^(517)669-9394. 

For Sale: SWTPC 6800/2. F4D CPU 6800/09 with both R0 
monitors, F4D PMB-1 Video, F4D MDI-1 disk contr. , 2 
SWTPC 8k mem, 2 Glmlx 16k mem., 2 Selmens FDD 100 5b 
drives with p. s. 4 cabinet. Lots of Flex software. 
Make an offer on all or part. 
414-442-5143, after 7 PM. Jim Bertrand 



68 MICRO J0URKAL PROGRAMS - DISK 

Olsk-1 Fllesort, Mtnlcat, M1n1copy, Mtnlfms, 

•lifetime, "Poetry, "Foodlist, "Diet. 
Olsk-2 Olskedlt w/ Inst.S fixes. Prime, *Prmod, 

••Snoopy, ••football. "Hexpawn. "Lifetime 
0<sk-3 Cbug09. Seel. Sec?, Find. TableZ. Intext. 

Dlsk-Exp, *01sksave. 
Dlsk-4 Mailing Program, *F1nddat, *Change, 

•Testdlsk. 
0lsk-5 *DISKFIX 1, *0ISKFIX 2. "LETTER, 

"LOVESIGN. "BLACKJAK. "BOWLING. 
0ftk-6 "Purchase Order, Index (Disk file Indx) 
D1*k-7 Linking Loader, Rload, Karkness 
Olsk-8 Crtest. Lanpher (May 82) 
Wsk-9 Oatecopy. 01skfix9 (Aug 82) 
0isk-10 Home Accounting (July 82) 
Wsk-11 Dissembler (June 84) 
Wsk-12 Modem68 (Hay 84) 
0ISK-13 •In1tmf68, Testmf68, •Cleanup, •Dskallgn. 

•Leobug, Help 
D1sk-14 *In1t, *Test. *Term1nal. *Flnd. *01sked1t. 

Help 

NOTE: 
This 1s a reader service 0NLTI No Warranty 1s 
offered or Implied. The Disk Files are as 
received by '68' Micro Journal, and are for reader 
convenience ONLY (some MAY Include fixes or 
patches). Also 6800 and 6809 programs are 
mixed, as each Is fairly simple (mostly) to 
convert to the other. 

PRICE: 8" Disk S29.95 - 5" Disk 124.95 

68 mem journal 

POB 794 

Hixson. TN 37343 

615-842-4600 

• Indicates 6800; ** Indicates BASIC SWTPC or 

TSC 
6809 has no Indicator. 

■ASTIR CARD - VISA accepted 
Foreign — add 101 for surface 
or 201 for alrll 
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68000 DISASSEMBLER 

^ SERIES 200 LOGIC ANALYZER 



The Window 
Into your Software and Hardware 
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12.5 MHz 
Capability 



Flexible 
Triggering 



Easy to Read 

Disassembler 

Format 




Automatic 
Set- Up 



Master Only 

Slave Only 

Master & Slave 



User Definable 
Channels 



Non-Executed 
Fetches 



6800 Type 
Bus Cycles 



For more information . . . 
Call or write Racal-Dana Instruments. 4 Goodyear St.. Box C- 19541, Irvine, CA. 92713 (714) 859-8999 
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GOOD NEWS ! 




1 IMql 



CORPORATION 

li-17 W. Mrginia SI. 
Milwaukee. 1*7 'iH'JOl 
(III) 27K-J9:i7 



for the 

6S09 

MAS NEVER 

BETTER! 

INTR0L-C/6809,Version 1.5 

Introls highly acclaimed 6809 C 
compilers and cross-compilers are now 
more powerful than ever! 

We've incorporated a totally new 6809 
Relocating Assembler. Linker and Loader. 
Initializer support has been added, leaving 
only bitfield-type structure members and 
doubles lacking from a 100% full K&R 
implementation. The Runtime Library has 
been expanded and the Library Manager is 
even more versatile and convenient to use. 
Best of all, compiled code is just as 
compact and fast-executing as ever - and 
even a bit more so! A compatible macro 
assembler, as well as source for the full 
Runtime Library, are available as extra-cost 
options. 

Resident compilers are available under 
Uniflex, Flex and OS9. 
Cross-compilers are available for PDP- 
11/UNIX and IBM PC/PC DOS hosts. 

Trademarks: 

Introl-C. Introl Corporation 

Flex and Uniflex. Technical Systems Consultants 

OS9. Microware Systems 

PDP-1 1, Digital Equipment Corp. 

UNIX, Bell Laboratories 

IBM PC. International Business Machines 

For further information, please call or write. 
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OmegaSoft Industrial Strength Pascal for 6809/68000 



OMEGASOFT PASCAL 


FEATURES 


6809 HOST SYSTEM 


If you're looking for a language to 
write realtime process control soft- 
ware, look no further. With the rising 
cost of labor, it is becoming more criti- 
cal that a high level language be used. 
Find out why over 1000 companies have 
switched to OmegaSoft Pascal for 


The compiler generates assembly 
language for assembly and linking to 
run on the target system. Since a true 
relocating assembler and linking load- 
er is used, only those runtime modules 
required are automatically linked In, 
providing a much smaller object 
module than other compilers. 

Large Pascal programs can be split 
up into conveniently sized modules to 
speed the development process. Pro- 
cedures, functions, and variables can 
be referenced between Pascal modul- 
es and assembly language modules by 
using Pascal directives. 

Fuil source code is included for the 
runtime library, the debugger, and 
other support utilities. 


The host system must be 6809 bas- 
ed and have at least 48K of ram (56K 
recommended) and run one of the fol- 
lowing operating systems: MDOS, 
XDOS, OS— 9, or FLEX. Priced from 
$425. 


6809 SUPPORT PRODUCTS 


their demanding applications. 


The OmegaSoft Relocatable As- 


WHY PASCAL? 


sembler and Linking Loader is de- 
signed to support the Pascal Compiler 


Pascal was designed to teach stu- 
dents how to write structured pro- 
grams that are easy to read and main- 
tain. In the past decade it has also 
proved to provide the same advant- 
ages in Industrial applications. 


Package and can also be used for gen- 
eral assembly language program de- 
velopment. Priced from $125. 

OmegaSoft's Screen Editor sup- 
ports smart terminals and comes com- 
plete with the Pascal source. Priced 
from $90. 

For complex real-time applications, 


EXTENSIONS 


the Multitasking Kernel provides task 
scheduling, Inter-task communica- 
tions, and resource interlocking. The 


OmegaSoft has taken the Pascal 
framework and expanded the basic 


ISO COMPATIBILITY 


Kernel is a runtime library that is ac- 


data types, operators, functions, and 
memory allocation to fit the needs Of 
real-time systems. These additions fit 


OmegaSoft Pascal has been tested 
using the pascal Validation Suite. The 
Suite is a collection of over 400 Pascal 
programs designed to test the quality 
of Pascal Complleis and their runtime 
systems for compliance with the ISO 
(International Standards Organization) 
Pascal standard. OmegaSoft Is the on- 
ly supplier of 6609 native Pascal com- 
pilers that publishes this report in its 
instruction manual. 


cessible as Pascal functions and pro- 
cedures (with full source included). 
Priced from $175. 


in the same structure as Pascal and 


68000 SOFTWARE 


enhance its usefulness without impair- 
ing the excellent readability, ease of 
maintenance, and structured design. 

The byte data type allows you to di- 
rectly address bytes in memory or I/O 
devices. The common arithmetic 
operations can be used for bytes along 


A Cross Pascal package Is available 
that runs on a 6809 host system and 
generates code for a 68000, 68008, or 
68010. This package does not Include 
a debugger, but does Include a Relo- 
catable Assembler and Linking Load- 
er. Priced from $600. 

A Resident 68000 Pascal package is 


with shift left, shift right, "and", "or", 
"eor", and complement operators. 


DEBUQQER 


available to run under VERSAdos, with 
support coming soon for OS-9/68000, 


These operators are also available for 
integer and hex (2 byte unsigned) num- 
bers. 

Longlntegers are four byte signed 
numbers useful for extended range 

arithmetic commonly needed for ma- 


The compiler package Includes an 
Interactive, symbolic debugger. The 
debugger /allows setting of break- 
points, displaying and changing vari- 
ables, and tracing statements. The de- 
bugger allows very fast turnaround for 
programs to be run on the host system 


CP/W 68K, and UNIX. This package will 
Include the Compiler, Relocatable As- 
sembler, Unking Loader, Debugger, 
and Screen Editor. Priced from $900. 

Dealer and OEM inquiries Invited. 
OmegaSoft products are also available 
from distributors In Australia and 
Western Europe, call or write for more 
information. 


ded to allow conversion between the 


6809 TARGET SYSTEM 


OmegaSoft products to run on 
Motorola development systems are 
available from Motorola systems dis- 
tributors in Europe. 

OmegaSoft 

CERTIFIED SOFTWARE CORP. 

P.O. Box 842 

Camarlllo, CA 93010 

Tel: (805) 967-6426 

Telex: 467013 


various data types. Dynamic length 
strings allow complex text manipula- 
tion and allow effective Interactive I/O. 

Variables can be placed either on 
the data stack {default), at an absolute 
address In memory (for I/O), In base 
page, relative to the program counter 
(for constant tables), or defined in an- 
other module. 


The target system may be any 6808 
system. No specific I/O devices are re- 
quired. The output code is re-entrani 
and rom-arjle. perfect for single-board 
systems up to large development sys- 
tems. There are no charges for use of 
the output of the compiler or the object 
ot the runtime library in your products. 



TM OmajaSoM ll a IrnJwnirh or Can mad Soft«lr» 
Mloowara. FLEX ti * tradamartt Ot T3C. CP/M-MK Is 



COftxxitlon. MOOS. XDOS. and VERSAdoa ara Iradamarks of Motorola. OS* and OSWW000 »'• lndom*/** ot 
> liadwnart of D«J UNIX la • IrMwnark ot A T 1 T. 
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«£ TOLL FREE TILEX SSI 414 rvT iih 

1 -800-3 38-6800 /■ 

5900 Cassandra Smith Rd. 
Hixson. TN 37343 

for Information 
call <eis) 842-4801 

CoCo OS-»** PLCX" 

SflFTUIilRE 



ASSEMBLERS 

Southern Media 

ASTftuMM 

A "Structured nimbler for the 6809* which requires the ISC 
Macro Assembler. Allows direct use of structured statements 
such as IF, ELSE, 00. REPEAT, etc.. and provides Indented level 
fon-attlng of the listing so that the structure ts apparent. 
Re. '68' Micro Journal, Sept. '83 (program was called "STASM09"; 
has been renamed due to conflicts). 

A User reports 
"... I'a very pleased and an now writing almost exclusively In 
(ASTRUK09). I've selected It over — for all future s stems 
development. . . As (one) of my early evaluations, 1 rewrote a 
rather elaborate routine originally done In assembly- Out of 
the 1000 bytes of code generated, the (ASTRUK09) version used 
only 20 aore bytes than the original. ••• could not handle 
this prograa since It uses trlple-precl jlon fined point 
arithmetic... I have a large body of code already written tint 

Is Incompatible with constructs, to problem with 

IASTRUK09) and the structure sure helps fn understanding the 
loglcl" 

F. CCF - J*».»5 



rsc 



tier 



Macro A» 
Ti* FLEX STANDARD Assembler. F.CCF SSO.OO 

■•locating Assembler w/llntlng loader 
Use with many of the C and Pascal Compilers. F.CCF 1150.00 

treat Plaint Camp. Co. 



Relocating, R*curif*»-#mero Assembler and Linking Loader. 

r.CCF 1120 00; w/Source S24O.0O 

OmrgaSoft 

- MAU.I 
(•locating Assembler and Linking Loader 

F.CCr 1125.00: for One Year Malnt., add ISO. 00 



ktlndruth Micro Systems 

MACE, by Graham Trott. 



F.CCF - SIC. 00 



rimmniii Systems Consultants 

super acuix 

Computer Systems Consultants Super Sleuth Is a 'Time Tested". 
reliable, PROVEN Disassembler that has gained acceptance 
through out the SS-SO Bus Community as an extremely POWERFUL. 
INTERAC1IVE, Software Tool. The Super Sletiui Software Package 
consists of 3 Programs; SI EUlll [the Disassembler), CHEMAN (used 
to globally Change Labels to a aeanlngful name), and lAfT (a 
Cross Reference Generator for Source Code Files). SLEUTH will 
Dlsasseable Memory Resident 6809 Code and 6800, 6801, 680?. 
6803 (the *8aby CoCo"), 680S, 6S08, 6809, and 6S02 (Apple, 
Atari. Commodore, etc.) Binary Disk Files. (See Aug. '83 'tH 
Micro Jomt-eal 'Color Users Notes* Column for a full Review.) 
Color Computer SS-SO kit (all "I Sourer) 

CCO (32< Req'd) 

Ob'. Only S49.00 F. $99.00 

CCF, Ob'. Only JJO.CO U, 1100.00 

CCF, w/Souree S9J.00 0- S101.00 

CCO. Ob J. Only 1J0.00 



ALL CCiTfwtHr Syetena Consultant* soever* 
raws on tlw) Color PUB Sj/Ktmrn 
MX In wtoA 
call 81 



An "«*ey to ume", pTHai- f. il m mini— ■ ill r fee Pie* ffealdant 6809 
and 6806 Binary Piles. ALLova the devalcxaant of a "CDvuol 
File" of virloui program "aoundariee' during aucceaeiv* 
dlaamiMliUemi can uae a Label File which automatically raplaaai 
a Hex locaUon with a Label ttai Include* an XJBsF utility: etc. 
Label nimw fro^Jad for KLnt-FLBX. PLEX2, FLEX9, Color Ctaevtax 
(for uae with color FLEX Byname), etc. 05-9 Version Include* 
-fH«i 06-4 optima . 

C*f . Obi. Only IMVJ.et 
CCO. " ' t».M 
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COMPILERS * DECOMPILERS 



Wlemrush Micro Systeai 

»L/9 
»y Graham Trott, A combination Edltor/Coapfler/Oebugger. all in 
PIE PAC4ACE; provides a totally IRTEtACTTn Program Development 
Cycle. The Single-Pass Compiler supports large Symbol Names; 
Variable Types; Pointers: Control Structures (similar to 'C or 
'Pascal'); Stack, A- ,8-. and D-Reglster manipulation; etc. The 
SotiU Orfe»v»e Trace/Debugger provides Single Stepping, Break- 
pointing, etc. An eacellent Software Development Tool which 
provides for the mailmum utilization of tA* power of the 6809. 

F. CCF • SIM. 0a 



Need the taee of Oeelgn and Maintainability of "Structured 
Programming* aaf) the Spaed and Control of Aasaatdy <nrn»«kj»? 
Then ATsllttlCnX wee deeigned for youl TTdm Single Peea, 
Recurelvm Deecent cratpiler provide e the tool for dewi^rin? 
■lapia UtiUtLee to MAJOR Syeteme in Aeeestbly language . 
Support* 3 "L»i* Lewie which allow one level of Procedure 
neetlng, or more within "Hodulea". It la aaey to develop 
program* written for other machine* mines you are sorting at 
the Aeeestbly language level. Featurea anlAad, uv*r~«**lV»-D 
1/0/ produce* rotable, rtdoem table . racuralu*. re-entrant Calm) 
Structured etyle and abatement* with Pracsstfurtta and Module*; 
eupport* Byte and Double-syte primitive* with 3 typee of 
Integers (up to 32 bit), Char and enolaan. mod unlimited eland 
Array* (vectore only)} Interrupt handling? ununited length 
Variable Naaeet Variable Initialization (definite to Sseh 
Include "Source rile" directive; ccmHtionel axxsLUng; direct 
code lneertloni control of the Stack Pointer! etc. To quota 
Hon Anderaon in hie r«4*v of mueWaaCnL in the Sept. '63 (eeu* 
of '141' Micro ,-onnaU that, eeempt (or the lack of noat*, *..., 
I fun-a to give tea* as* vnrx nigh rating, ...". it la a FAST 
Creapiler wtiich producae FAST code (hi* "Priovai" garaJea srlc ran 
at » aaca. on a 2 MMt Syeta-d . 

F and CCF - $!$•}.•> 



Mmmr-raa Micro Sritatrs 

By James McCosh. Full featured C Compiler for the FLEX 
Operating System (lacking OHir "bit-fields'), including an 
Assembler. Acquires t*e TSC Relocating Assembler IF the user 
wishes t» implement his own Libraries. 

F and CCF - SZM.M 



A full-featured C it " — ' for the 6809. 

efficient object code, output "bwncnaa rXe" clome to lOtts 
68000 In 8 Bit Operational 1.5 tlaaa (Batar than a 4 Nk IBB 
whan using a 2MHz tan Syetaa {Me. p 43. "VS8" Hero OMmal, nay 
•8J). rloat*, etc. 

F, COP. and O - SJIS.mV 

u - $*s,m 

one Vaar Maint. - ;umt 41 




"FLEX it a Itedemani of Technical Sywwms ComuHanis 
■"OS9 a a uedemerk of wacrowera 




aaaLtattUlty I 

p - FLEA, OCT ' Color Ccacuter FXEX 

O • 05-9, 0CD • Color Computer 05-9 

- unlFLU 

CCD - Color Computer Dish 

OCT - Color Computer Tape 
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Mauve code aca-piler (ucsn cn.ni 



Ot^llar 



F and OCy - Safe). Be 



P-Code Compiler (iso Standard). Dmetgnec) aafw-cially tor 
Microcomputer syeteaaej Run-time aye tan cttecke available 
resource! tor eecn taek, allowing operation on r*evi *****— y 
in^Mtir eyataBm. ALlcw* U/ikaqa to Aaaaahlar Code tor —»<"■« 
Oa«lMllty. 

P and OCT S- - SUB.as 
F 8* - $ws.m 



for the PBOFKMIOMALi ISO Beeed, Native Coda Cm-pller. 
Primarily tor Real-H-m and Proo-aa Qntiol apnLLcB Uona . Uea 
custom I/O devlcea in place of the Pascal DOVT and CI*nUTj 
Long int. (33 Bith Dynamic length etringa: Interrupt 
proceaalng, ROM-able, PIC. Re-Entrant Coda. ate. ***an* "■■ 
Include* Bourca tor tha SyntnUc (mhugr-ar, euntlna, and aawr&l 
utllltlee. Requlrea a 'Motorola Compatible* Relocating 
*iafcnrilr r and (inking loader. 

F and CCF - 5-425. am 
Che yasr Maint. - $*■.*■ 



am (A UltfVBt "baalc- Cm-O-ajaier ) 
Re-Create a Sourca Llatlng from UnlPLEX Car-piled basic 
programs . nay to IMi work* v/ Mi. Vwrvdon- of iriiPLEX bmairt 
Output to Oak or l-tr-anal. Tina t-bthj and picvsm: Hirnl 

u . $219.9! 



UTILITIES 

Southeast (Mia 

sailed! XMef 
This Basics* 0011 tofarrao Utility li • Beiic09 Prograa which 
will produce * "pretty printed* listing with each line numbered. 
folleved by • complete crott referenced listing of til variables, 
oternal procedures, and line numbers called. Also included is 
• Program List Utility which outputs the listing without the 
overhead of building the cross reference table, which allows it 
to run considerably faster when only a "pretty printed" listing 
with line numbers Is desired. Requires BasicO or RunB far 
operation. 

tj ftm* tor. •}->«(•■ na> «*»•«. ^aimr \ pkhi 

t* bit ii.ii«..ife h i m* asafaaatoiaita 

7% MMB tl.'.... !.«*..^.i 




•i a* ve 



and CCO - ObJ. Only -- 139.9$ 
and CCO - w/ Source - J7».*S 



itxitnun Madia 

os- roll* 

Stve your OS-9 Leral I Systea the ipee* of -—-r- aecess that 
can be several orders of magnitude over your present floppy disk 
drive. Use that [steaded Memory capability of your SVTPC or 
Slats CPU card (or any other that has the saae format OAT). 
The site of the Virtual Disk Is coapletely variable in whole 
increments of 4« up to 9<0r.. which is all Wit these systems 
can address beyond the base page that OS-9 level I uses. By 
putting all of your CMS Directory on your Virtual Disk, you can 
ha»e the fastest eiecution speed possible (next to eating up 
Systea Heaory with all of thea). Vou can also set up high 
speed Inter-process ceenunicatlont da randos virtual disk files 
and not eat up valuable systea eeaory with pipe surfers. Some 
Assembly Required - Level I OeVI. 

0. obJ. only - J79.9S 
w/ Source - 1149.95 



t*n MKirn mr0t¥ttrts* nt*c**si 



£. 



.•J* TOLL FMI TELEX SSI 414 PVT mTH 

1-800-.T38-6800 j* 

5900 Cassandra Smith Rd. 
Hixson. TN 37343 

for Information 
C«ll (6 IS) 842-4601 

CoCO OS-»'" flMX" 

SflFTlME 



Southeast Bulla 



0-F 



OS/9 to FUI - FUI to OS/9 --- 

finally; the barrier has been reitoved between OS/9 and FLU 
formatted disk 11 Now you can MAO from, and WOITC to. a Single 
Sided S" or 8" FLEX diskette from OS-9 with 0-4". 0-F 1s « new 
and unique program, written In IASIC09 (with Source), that 
perforas the following functions; 
(.[FORMAT: A BASICOl Program that reforaats a chosen amount of 

an OS-9 disk to FLU. Format so it can be used norailly by 

FLEX. 
FLEX: A IASIC09 Prograa that does the actual read or write 

function to the special 0-F Transfer Disk, all selected from a 

user-fr1end)y aenu. Functions provided include reading the 

FLEX Directory. Deleting FLEX Files. Copying both directions. 

etc. All selections are interactive and coaplete, including 

all necessary prompts to the operator. 
FLEX users can read, write and use the special disk as any 
other FLEX disk, provided the FLEX directory is not allowed to 
continue beyond track zero (too aany files). 
F and CCF - J79.9*. 



Southeast Media 



--- Copy LARGE Disks to several mailer disks — 
The following FLEX utilities allow the backup of ajrr site disk 
to any SMALLER slle diskettes (Winchester to 8's or S's, 8" to 
S's. etc.). By simply inserting diskettes as requested by 
COPTStULT. a large disk systea aay be downloaded to your present 
floppy disk system, any site, «o need to fiddle with directory 
delations or any of the other tedious operations that Bust be 
done using the normal copy routines. 
COPVKULT.CMD understands normal 'copy' synta- and always keeps 

up with files already copied by eiatntalnlng directories for 

both host and receiving disk systea. eliminating hours of 

tedious keyboard entries and other time consuatng cleanup 

chores. 
BACKUP. CMC Is a special program that downloads "random* type 

files, any slle. 
RESTORE. CMO a special program to restructure copied 'random* 

files for copying, or racopyimg back to the host system. 
FRFELIIK.CKS a 'bonus* utility that 'relinks* the free chain of 

floppy or hard disk thereby eliminating fragmentation. 
Completely rlnrwamntiit source ffles iacluded. 

ALL 4 Pr n erami tB" or 5"l S9j.so 



Southeast Media 

CHESS WO* 

Requires FLEX and DISPLAYS Ob Aay Type Terrnlael 
Features: 

-Four levels of play. 

•Soap side, feint scoring systea. 

•Two display boards. -Change skill level. 

•Solve Checkmate problems In 1-2-3-4 aoves. 

•Make aove and nap sides. «Play white or black. 

This Is one of the stroaiest CHESS programs running on any 

BtcrocoBputar. estimated USCF Rating 1*00- (better than most 

'club' players at higher levels). 

F and CCF - S79.9S 




"FLEX » a n en-mark of Tactwcat ! 
"060 a a badamw* of taopmate 



Corouaants 




■mallahlllry 

F • FLEX, COP - Coinr Covajuter flTX 

O • OS-9, CED - Colnr Computer OS-9 

D - IRllFLEX 

OCB • Color Computer Wad 

OCT • Color Cc-n»Jter Tape 
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"3 TOLL FREE 

1-800 



TELEX SSI 414 PVT ITH 



338-6ROO gk 

% $AAIA 

5900 Cassandra Smith Rd. 

Hixson. TN 37343 

lor Information 

call <B1S) 842-4601 

CoCo 09-9'" PLIX'" 

SarTUIARE 



Sou thrill n-.1L 

OIET-TRAC Forecaster 

DJET-TRAC Forecaster Is tn X8ASIC prograa that plans a diet 
In teras of either calories and percentage of carbohydrates, 
proteins and fats (C P CO or graas of Carbohydrate. Protein 
and Fat food exchanges of each of the su basic food groups 
(vegetable, bread, neat, skia allk, fruit am) fat) for a specific 
individual. 

Sen, Age, Height, Present Height, Frame Size. Activity Level 
and Basal Metabolic Rate for normal Individual are taken Into 
account. Ideal weight and sustaining calories for any Height of 
the above Individual are calculated. Mhen a weight goal Is 
given (either gain or loss), and a calorie plan is agreed upon 
between the computer and the Individual, the number of days to 
reach the weight goal is projected. The starting and ending 
rate of weight loss is calculated, and a dally calendar wfth 
each day's weight for a 30-day period Is printed. 

F - IS9.9S 

u - w».*s 



Southeast Media 

JtDATA 

A catMMICATloa Package 

for the Uw.in.EI Operating System 

Allows UnlFlEX lased Systeas to Transalt and Receive fllex to 

and fro*, other Coaputer Systeas via Medea. Use with CP/X, Main 

Fraaes, other UnlFlEX Systeas. etc. 

-- Verifies Transalsslon integrity using 

checksum or CRC 
.- Automatically Re-Transalts bad blocks 
— Tranlalts data in 128 byte blocks 



Southeast Media 

.JUST 
Ie«t Formatter 
JUST, a Teat Foraatter developed by Ron Anderson, provides 
nuiterous features which aake It a valuable addition to any FLEX 
Users Software Library. JUST is designed for formatting Text 
Output for Dot Matrix Printers and provides aany unique 
fea tures: 
-Output the 'Formatted" Text to the Display for format analysis 

and change. 
•Output the "Formatted" text to a Text File for use with the 

supplied FPRmT.O"" for producing multiple copies of the Text 

on the Printer INCLUDING 1MBE0OED PRINTER COMMAnOS (this 

Utility Is very useful at other times also, and worth the 

price of the prograa by itself). 
-'User Configurable* for adapting to other Printers (comes set 

up for Epson MX-BO with Graftrax); provides for up to ten (10) 

imbedded "Printer Control Commands*, such as Italics on and 

oh", boldface on and off, etc. 
-Automatic coapensatlon ror t 'Double MldtJ" printed line. 
-Includes the normal line width, margin. Indent, paragraph, 

space, vertical skip lines, page length, page numbering, 

centering, flit. Justification, etc. 
•Use with Asrt Editor. 
-Supplied with 'structured Source* (ulndrush PL/9): easy to see 

the flow of the program. 

F and CCF - 149. 9S 



Lucid* ta 

PASCAL UTTLITTES 
Requires LUC10ATA Pascal ver 3. 
IREF — produce a Cross Reference Listing of any text; oriented 
to Pascal Source. 

F and CCF - S2S.00 
INCLUDE — allows the inclusion of other Flies In a Source Text; 
has unllalted nesting capabilities. Also allows Binary File 
inclusions. 

F and CCF - S2S.00 
PROFILER -- produces an Indented, Numbered, "SVuctograe" of a 
Pascal Source Teat File. Allows viewing the overall structure 
of large prograas, and provides clues as to the Integrity of the 
prograa. Supplied as Source Code; requires compilation. 

F and CCF • S2S.0O 



Lucidi t* 

COPKAT 
Pascal MT required 
Allows reading TSC Mlni-FLEX. SS8 D0S6B. and Digital Research 
CP/H Disks while operating under FLEX 1.0. FLEX 2.0. or FLEX 
9.0 with 6BD0 or 6809 Systems. COPYCAT will not perform 
Miracles, but, between the prograa and the manual, you stand a 
good chance of accomplishing a transfer. Includes Utilities to 
List Directories, Copy Files, and convert Text Files when 
required. Also includes a Utility for Investigating Physical 
Compatibility probleas. Prograas supplied in Nodular Source 
Code (Asseably Language) to make ft easier to solve unusual 
probleas. 

F and CCF S* - JSO.OO 
F B* - S6S.0O 



Computer Systems Consultants 

REX DISK UTILITIES 
Eight (B) different FLEX Utilities that should be a part of 
every FLEX Users Toolbox; Assembly Language (Source Code): 

Copy a File with CRC Errors, so it can possibly be salvaged; 

Test Disk for errors: C m i re two Disks; a fast Disk Backup 

Prograa; Edit Disk Sectors; Linearize Free-Chain on the Disk; 

print Disk Identification; and Sort and Replace the Disk 

Directory (in sorted order). 

F and CCF - SSO.OO 



WORD PROCESSORS 

Alford and Associates 

SOIEDITO* III 
EXTREMELY Powerful Screen-Oriented Edltor/Mord Processor. 
Alaost SO different commands; EXCELLENT Documentation (over 300 
pages). Including a full Tutorial Section to help you learn how 
to use the systea. Features Cursor-based editing, dynaalc 
Screen Formatting (what you see is what you get), Multi-Column 
display and editing, "decimal align" columns (AND add them up 
automatically, if wanted), define multiple keystroke macros, even 
and odd page number headers and footers. Imbed printer control 
codes In text, full justification series of cooaands, full "help* 
support, store common command series on disk for future use. 
etc. Easy "Set-Up" (for example, you just hit the key you want 
to use for a specific function, such as 'cursor up*, and the 
System reads an stores that key - no digging into tech manuals 
for codes, etc.); use supplied 'set-ups*, or remap the keyboard 
to what you are used too. Except for proportional printing, 
this package will 00 IT ALL! 

6800 or 6309 FLEX or SSB DOS. 0S-9 - S175.0O 



treat Plains Computer Co. 

STTLOUUVH 
A full-screen orfentod WORD PROCESSOR -• (new runs on the Data- 
CoaP and FHL Color FLEI Systems: uses the SI x 2a Display 
Screens). Full screen display and editing (i.e.. what you see 
Is what you get); supports the Daisy Mheel proportional 
printers. 

SPECIAL CCF • S19V0O 
F and - 529S.O0 U - SWS.OO 

JPOJ. 
Fast Computer Dictionary. 
F. CCF. OS/» - JUS. 00 U - SU5.00 

> MAIL KERtt 
Greatly extends the power and Flexibility of STTLOGFuVM. 
F. CCF. - JUS. 00 U - S195.O0 




'FLEX is I Iradtmav*. of Tocfwical Systems Consuiiaris 
"OS» is a umdameik oi Mtctowam 



I IOO JJI-HOO 

aWsji^nor- 1 " 



iitf Maaia 



ennora Brnllh Rd 
$»- Wild-. TM 37343 

wifo (4 1 «) jaj-aaol 



c-c- oo-w- aua- 

-yrTfflJK 



■*■ liability 

r • rixx, era* - color co»4wt«r plci 

O - 06-9, OCO - CoJo- Computer 06-9 

V • UhlFLEX 

CD) • Color CYs-puter Disk 

CCT ■ Color Computer Tap* 
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mat Mains frm-nrrar a>. 

Greatly eitends the power and Qerthlllty of ORUZSNnt. Allows 
Multiple Te»t file* to be printed out as one Large dorvi-snt. 
Provides for merging inrorraatio>« i,n,i r.h« Text File during 
printing <sucfi as dlifar-nt nm And addresses), etc. 

F. CXF. - S145.W 
U - SUS.tS 

Soutneast Media 

SPULB "Computer Dictionary" 
OVER UO.O00 words 
■0 more "Let your fingers do the Miking through the Dictionary" 
while you <re entering Ie»t with your favorite Editor or Word 
Processor. SPELLS Is sore then Just "mother Spelling 
Checker": ft allows you to look up a word from within your 
Editor or Word Processor so that you KNOW It Is right WHEH you 
TVPE IT In with the SPH.CPO Utility (which operates In the FLEX 
Utility Space). Yes, It ALSO allows you to check and update the 
Teat after you Mre finished; along with allowing you to ADD 
HOBOS to the Dictionary. 'Flag* questionable words In the rent 
for evaluation later, "view a word In content" before changing 
or Ignoring, etc. SPELLS first checks a "Common Word 
Dictionary", then the normal Dictionary, then a 'Personal Word 
List", and finally, any "Special Word List" you fliay have 
specified. SPELLB also allows the use of Saall (risk Storage 
systeas. 

F and CCf - SIM. 95 



print Computer Oictinrinry < — allows directly changing the Text 
File, adding words to the (Ucriowuy, etc. 75,300 words in leas 
than 406 aectnrs. 

F, OCF. OS/9 - S12S.se) 
U - S17S.SSJ 



net ttsKiTu with ivitrtse rvxctASt 



3" TOLL mtt Tl in J5t 4|« PVT ITH 



1-800 



338-6800 m 

%* $ftftli 

5900 Cassandra Smith Rd. 

Hixson. TN 37343 

(or Information 

call (615) 842-4601 

COCO OS-»" FLEX" 

SflFTlUME 



Possibly one of uvj scat powerful rsutoM flanagears-it systems' 
available, this Machine language program is ssvill asmixjh to 
operate on s single aided 5* dLak. yet provides the spaas of 
M.L, and fTlT limited only by the user's pagination. This OS 
sifxurts KeLaLlonsl, Sequential, MlarsriJ>li-sl. and nnda Accraa 
File Structures, and has virtual Hsxory capabilities fcr thus*) 
aisnt osts Bases. XEMS Lraval I providss a fimetlonal "entry 
level* system which provides for dmrlni'-} a rata sue, entering 
and changing the Data, and producing ftpparts. XD*> Level n 
adds the "rMSRFUL "VteBMrl* facility which uses an 
Dvglish Language oanmnl Btructurs in nn/upuletlng the rata to 
create new file Structures. Sort. Select, Calculate, etc. XTMS 
Level III adds several special "Utilities" which provide 
additional esse of warkl/sj wltll tlw various etrucT-urca, changing 
System Parameter!, etc. 

rrsts urli- F t cef - $139.95 

rrsB m n - FIOT- 5199.95 

WJtJ 1st m - F 4 CCF - $269.95 

XTHS SVsl«i Nnal only - $24.95 



fampoter Systeas Consultants 

BASIC uiiLirr PROGRAMS 

Ten BASIC Programs to: 

• BASIC Rcsequencer with EXTRAS over "REHtiH": works with ALL 
Versions of FL£X BASIC AMD the Precompiler, checks for 
missing label definitions, processes Disk to Disk Instead of 
In Memory. 

Coapire, Merge, or Generate Updates between two BASIC 
Programs, check BASIC Sequence Numbers, coapare two 
unseqwenced files, and S Programs for establishing a Raster 
Directory of several Ofsks. and sorting, selecting, updating, 
and printing paginated listings of these files. 

A BASIC Cross- Reference Prograa, written In Assembly Language, 
which provides an I-Rer Listing of the variables and Reserved 
Words In TSC BASIC. MASK, and PRECOTVILER BASIC Prograas. 

ALL Utilities Include Sosrse (either BASIC or Source Code). An 

EXCELLENT Value! 

F and CCF . »"S.OO 
UnlFLEX - 150.00 



Coaputer Syitsai Consultants 

FULL SCKEEi UntEIIOtT/SeV 
The full Screen Inventory System provides a seans of Maintaining 
saall inventories. Using a linked, keyed random file structure 
based upon the lies field, it keei<* the file In alphabetical 
order for easier inquiry, with the Finn coanand, the user nay 
locate and/or print all records Hatching on partial or complete 
ilea, description, vendor, or attributes, lteas in backordtr or 
helnw elntaum stock levels say be located and/or printed thru 
the same process. Printed output nay be produced In Iten or 
vendor order. A materials requirement planning IHRP) capability 
for manufacturing environments Is included to Allow the 
maintenance and analysis of Hierarchical assemblies of items In 
the Inventory file. It requires TSC'S Er. tended BASIC. 

F and CCF - 1100 00. U - 1150.00 



neFoayj osps 
An XBrVSIC, Menu Driven, DBMS with "Built-in" Audit Tracking, 
Kxtraraely trjwerful Im-xTt 4 rontnt Opahiiitiee, etc. This ~*ssa 
fhmg DBMS will becoAsj the "Work florae" of your Software 
Stable. 

F and ccf S29S.0B 
U $395.ea 



Bizpack 



Great Plaint Coeputer Co. and Universal Data Research. In. 
both have Business Packages written in TSC XBASIC for FLEX. 
CoCo FLEX, eno tMIFltX 




"FLEX it a tisdenuvt of Techmcal Systems CorttuNanls 
"OSs <■ a trademark of Mreuwtre 




TTwi Virginia crae-aoy 

■I2PACK Is usod for storing accounting, numeric, anil financial 
data which can then be used for planning, budgeting. 
Forecasting, analyzing, etc. Whl le "Electronic Spreadsheets' 
irt eitremely useful In many situations, BIZPACK excels In 
businesses where there Mtt numerous expense columns, revenue 
sources, significant business Indicators, Urge numbers, erratic 
week-to-week and month- to-month fluctuations, etc. BI2PACK 
helps determine statistical relationships, establish trend 
lines, "smooths" data via moving averages, analyze seasonal data. 
adjusts for Inflation, lags data in Statistics or Column 
functions, plots data, etc. BIZPACK is oriented toward time 
series analysis of businesses. The Program displays Information 
on the screen In Columns of Information with each Row 
conforming to a defined Period of Time (weeks, months, years, 
etc.), and Is very easy to use (data Is easy to enter, change, 
and modify; commands can be renamed to suit the users 
requirements; unlimited ability to create specialized commands 
using common BASIC Statements; etc.). Requires TSC's Ejttraded 
•ASIC. 

F and CCF - 1135.00 
with Source - SrtO.OO 
— -SPECIAL «*» 
Purchase XBASIC and BIZPACK together for IZZ1.50 
a Savings of 111.50 — 



flrsllmhlllry _ 

r - FLEX, OTJr - cnlnr Ctsspiiter rlM 

O - CS-9, OEM - Color Computer OK-9 

O • UniFLEX 

CCS - Color Compute t 01 ak 

OCT • Color Conputer Tape 
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m TOLL FRCE TILKX SSI 414 PVT tin 

1 -SOO-3 3S-6800 /• 

5900 Cassandra Smith Rd. 

Hixson. TN 37343 

for information 

call <«15> 642-4601 

CoCo OS-»"" FLCX" 

SOFTWARE 



and enmx together for $221.11 
— a Saving* at SL3.se — 

Computer Vsteal CMiulUnti 

TMUL4 MSA SfttAOSHEET 
T»BJL» R»5A Is similar to DESKTOP/PLAN and provides for the 
generation and maintenance of tabular computation schemes often 
used for analysis of business, sales, and economic scenarios. 
Its menu-driven user Interface provides these capabilities even 
to those users with no programing experience. Tts extensive 
report-generation capabilities allow the user to generate 
professional results with mlnlmuo effort. It requires TSC's 
Extended BASIC. 

F and CCF - 1100.00. 11 - sm.oo 

Computer System* Center 

OyMACALC 
THE Electronic Spread Sheet for 6809 Compute' Systems. An 
eitremety POWERFUL Business Tool, this Program will find an 
unlimited number of "non-business" applications, also (for 
example, a Full Junior College Electronics Curriculum was set up 
using OYMACALC). Advanced features like 'Table Lookup' iMke 
Income Tax work easy: Column or Row Sorting for numerous 
applications: etc. Completely 'Memory Resident", Machine 
Language, this Prograp Is FAST. Provides STAHfiARO FLEX Text 
File output for use with 6*SIC, word Processors, Pascal. "C", 
etc. Also available for Oat>~Comp an4 FHL FLEX systems using 
the $0 < 24 Displays, 

r 1*4 SKOAL CCF - 1100.00 

CoCo MS - It*.** 

- IKO.OO 

u - wij.oo 



ODDS A ENDS 

Computer Systems Consultants 

FULL SCREEN FORMS DISPLAY 
This package supports any Serial Terminal with cursor control 
of Memory-Mapped video Displays. The package substantially 
extends the screi-n Input/Output capabilities of TSC's Extended 
BASIC programs by providing a simple, table-driven method of 
describing and using full screen displays. These table entries 
are easy to set up \<\>i maintain, and are normally stored on 
disk and read as required. A simple. Interactive means of 
generating the forms and the data field definitions Is provided. 

F and CCF - SS0.00. U - S75.O0 

Computer Systems Consultants 

FULL SCREEN MAILING LIST 
The Full Screen Hailing List System provides a means of 
maintaining simple mailing lists. Using a random fill structure 
based on the first character of the name field, it maintains the 
file In alphabetical order for easier Inquiry. With the FIND 
command, the user way locate all records matching on partial or 
complete name, city, state, zip, or attributes. Printed 
listings and output to labels nay also be produced on the same 
selective basis. It requires TSC's Extended BASIC. 

F and CCF - 1100.00. U - 5110.00 



COLOR COMPUTER SOFTWARE 



Intrigued by enrtKT? Hera Ls a FORTH package taupnsl to the 
Color Onmputerl This package La supplied on Tape, vith 
instruct. ione Cor transferring it to dlmk if )cu wish, written 
prirtvarily in machine language, it's apa^S la unpaimllaumd. A 
full Scmlgraphic-6 editor ta provided, along with *gmdiAa" like 
Graphics and 3)und Ccranands, Printer Ccmmnde, Awto-Hcjjaat and 
Control Keys, etc. If >ou are interested in Learning TOKIH, a 
Trace Feature is provided which ls invaluable. If you are a 
FORTH pro, this package provide* CIV carry Flag accee»*toill ty. 
Fast Taek Multiplexing, dean interrupt Handling, etc. (Or: you 
won't "out groW the lassie capabilities of this tnp^snen tatlon) ■ 

Crmblne this package with Leo arodle's OXHiWr the* "Stortl/vj 
FORTH', and you will he a PuflTH Expert before you know it (and 
have a lot of fun doing It!). 

Color Computer TATE - 558.96 



Color crjqputer CXMtilC " **ffl POST Ptrogr&nt) 
Dumps any "PHODE" Screen to the Printer with the BASK." USB 
Function. Shift the Printout Left or Right or Reverse Print 
(Dark for Light Screen and vice Versa). All Program* on Tape, 
for R.S. U-VII/VIJI t CMP 100/200/400 S7-95 
Sor Epepn w/ Graftrax and (%-aftrax + S9.9S 

for Gonlni 10 ax! IS S9.95 

(or the Prow iter Printers $9.95 



inc. 

OCnVO-flASZ OVLassM) Program 
A Menu Driven «rmaanen Rjujnx Program UxlcsS allrjwe the entry of 
up to 1? Meros per Day, each of which may contain up to 26 
Characters, for any day of the Month between the years 1700 and 
2699. A caarJUr r»i^-»*»'- shows which days contain nanus, and a 
"Key Vtord" Search la provided lAtich can be output to the Screen 
or Printer. 

TAPE DATE-O-SASt CALDKM 
(Each Tape Pile will (old up to 400 Moms) Sit. 95 

ui» ortc-o-bose calqomi 
(4,000 nvwn at 900/M3nth per Disk) S19.9S 

r^amTTsT^sv SCal^ClafaaT^* T^^ Q |*sfAsf>nT"l £X^L ssTaa? • 



lnT.ere.UM] in WTOiwr (the Honey Kind)? An exTOJKD BASIC 
fTc-gran that will help >ou deal with nurtwrrna fUTahl^iw rtxjolrV^ 
Interest calculations- Present Value* Rate of Return, Current 
Bend YleLd and Rate of Return to maturity. Loan Repayment 
Amortization Schedules. etc. 

TAJ1 - 29.95 



DE7 OKA ouan 64* 
An EXTENDED BASIC Data Management System w/ hach . tang, 
fcoutl/ves- Allows a max of 246 Chars, and 1-4 Fields per TfecprrJ, 
and another Record can t>e linked (o the first; 6 Oar. Field 
Names, up to 99 chars, per Field. Kiwerful Crt-scnen editor 
for input and update, flexible output capabilities incluling 
output to Disk Files for use by other prograraa. Ovange Pile 
Definition -vitnout re-entering the Data, Split Files, etc 
AllrwB HulUplc Field SOrta, Select on era/ cr-*dr-a tion of Fields, 
etc. An cxtxwxsly (OtmflA. lUXa l/uftx\ftli7ui provide e cample* 
of HalJirtq uata and a ttnantdal Stock Profit and Lose TradcLn-? 
System. 

Dl 6* - $54.95 



DISK EXTENDED BASIC Accounting Program w/ M»ch . Lang. 
Routlnea. A "Traditional" Accounting Package for Small 
Sufiinese, Qutc, CnurcHes. Personal Use, etc* Up to four levels 
of subtotals with Trial a&lsnc*. tncrjs Statement, and Balance 
Sheet Reports. DO? allows up to 300 accounts and a Trial 
Balance of $9,999,999.99. Trarnac*Ui7>e may be up to 14 Unee 
long, and comments and explanations may be freely used. 
Accounts sre traceable to the journal tranaoCUon. which ray 
include comments. Screen reporte allow review of past 
trartORa^tlau and current bala/v^s. 

DISK - $44*95 




"FLEX « t UMernjA o- Technical Syslums Consultants 
4 0S9 a a traitofnark ol Mcroware 




AvalLablll ty 

P - FLCX, (XT * Color Computer FLEX 

O * 06-9. GCO - Color Computer OB-9 

9 • UnlFLCX 

CJCD • Color Computer Disk 

OCT * Color Computer Tape 
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— Multl-Oser, Hultl-'nieking with ruat — 
Southeast rtortln la now shlnpi/«3 orNHSHAsr HOI STOCK - the 
multi-user, rmiltl-teekliig capability of omajgc allies, PlEX 
uaera the advantages of mora eopnlaticated and tune saving 
aipiur usage without havir«| to "uy or learn a ixw Language or 
operating system syntax. CBa tt W^ •• ita nana uapuea. allows 
true "time-eharing" operation unkr the popular rua operating 
system, and also allows each uaar to run two eliiultAneou* Jobs 
(multi-tasking); awn on single-user systems. For exansile. 
while in Hjrr. you can Hat another tile or eaontnr a directory. 
Or, you sight look up an nam in a Data sua "hli» a Sort is In 
proqreaaJ OTOSIBudi also prowjee «n fringe benefits that 
will be greatly *ppr»cij.t«d by nsx uaera. Including tyre-oNiae, 
conwuxl Une editing, and instant reaponae to *eacepa". 

OTavxsuaSS la the palnleaa rathodl Use your eclating Flex 
ct^faAar by ainply adding «4K of RAH for each user ant/or taak. 
Pact la. you still uae FLEX just like you alwaya navel 
crtrOSPAtt* ia not intended aa erarvtitlon to uhlrux. It doea 
not borrow on the speed of FLCX, and doea not offer paesuord 
protection or other niceties of a full-blown multi-user system. 
W\at maas doea do la give fT-EX uaera a (cv-cxart way to uae 
existing software In a aulu->aair, eultl-tasklaj ewaii aa—n. ao 
your eclating FLEX versions of SAS1C. XBASIC. edltore. 
assemblers, diaaaaeablera. eort serge packages, word 
procaaaora. corcdler*. mt&CALC spraofv-shee* package, and so on 
are eLQl good. 

SOT* — The initial release of DVWSHMffi ia for arrpc S/09 
Confrere, but uereione will alao be available for other frrvTar 
eitend^Varoy (up to MWI systems, eiKfl OS HELTX a/*} QMDC. 
A <nlnuu> of 129C of RAM vtll be required with ALL veraiona. 
OnSUaJUB requires «4k cs! RAM (or ear+i artNv tees.- thus a 25*k 
ayatom could allow foreground-background operation on two 
terrrunale, or foreground-only operation on four terminals. 

AVNLXSLC HTst from southeast laxxta - ' SJB.0} 



AimoRs - PHpra a ii Bnc 

OQMJTY SCTOsAKE NQIB) 
FLEX - UniFLEX - OS/9 - Cellar Ctesputer 

For the past sew?r<tl months, we at the 
Srsithnst Media Division of Crs»putt»r Publishing, 
Inc. (CPI), the parent company of '68' MICRO 
JCUHHAL and COLCR MOO <XUStM» have debated 
expanding our software distribution business. 
Many other magazines have been doing so far 
years (in fact, MOST were in the Software 
Distribution Business BEFORE they began to 
publish a Magazine). Presently there are many 
fine examples of software that has been 
developed by YOU. our readers, that will never 
see the "light of day" due to the Coat of 
Advertising and TIME and Octet involved in the 
production, rnjrtriburicax and n mi ii mw rr QJaTRKT 
of that software unless SOMECNE, with enough 
exposure and the willingness to continually 
advertise, runs with the ball. 

Software is the "backbone" for the REAL 
utilization of any Computer System, and ours 
are no exception 1 This has been no simple 
decision . While we realize that there could be 
some conflict with acne of our advertisers, we 
ALSO hear a LOUD and CONTDJOUS cry for HELP 
from our Readers. From day one, the fixvssnst 
concern of '68* MICRO JOURNAL has been it's 
READERS 1 Therefore, our Southeast Media 
Division will accept, for appraisal for possible 
Distribution, 6809 software; Games, Utilities, 
Software Development, Business Application 
Programs, etc. 



f*ei us/tern with evtty sse hmchasi 



"S TOLL FIICI TELEX SSI 414 rVT 1TH 

1 800-338-6800 >• 

"sTtti §*•? 
%* $4*1* 

5900 Cassandra Smith Rd. 

Hlxson, TN 37343 

for Information 

Call (BIS) 842-4801 

C0C0 OS-*'' FLCX" 

SflFTUIARE 



In the past there has been too much 
software offered that was not quite ready. We 
will strive to eliminate that element. But, 
right up front, we tell you only that we will do 
our very best; nothing nore. Also, we will 
strive to keep cost to a bare minimum, while 
securing for the author a fair return in 
royalty payments, promptly paid, and in customer 
support for his product. 

Of course, we will expect, no — CPBttsD, 
that the author keep the product free of 
errors (bugs), and maintain it in a pronpt and 
business like manner. Also we shall require 
that authors be willing to furnish 'source' for 
those programs that justify, by price and 
utility, inclusion of same. The lack of source 
code, properly commented, is a continual 
complaint we hear. Not all programs will be 
sold with source, but where necessary, we will 
insist that it be included. 

In some instances the program may be small 
or short and not justify itself as a "single" 
sale product. In this event it will be 
combined with other like programs , and offered 
as a package. In that event, the royalties 
will be split between the various authors. 

If you have software that you feel will 
qualify under this program, please contact one 
of the people below. Remember, if your 
software has any problems or "funnies" — (XT 
IT STRAIfSr BEFORE TOO OBfTACT OS) I Also get 
your source code in proper shape and well 
commented; there is too much 99% code already 
drifting around. 

If your software is RB\DY contact 1 
Bob Nay, Don WilliamB, or Torn Williams 

Southeast rfarUs is a division 

Of Ckxpoeex PilallsTdng, inc. (CPI). 

a family of 100% 68XX support facilities . 




'FLEX is * trsdenwk of Tacnracai SrtXTO CorwAshU 
"OS9 a • trademark of nwcroware 




Availability 

r - FL£X, CCT ■ Col^r Conner FLEX 

- 06-9, CEO ■ Colr.r Computer 0S-» 

U • UhtFLEX 

CCS ■ Color Computer tUsk 

CCT • Color Coraputei Tape 
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our EPROM PROGRAMMER with the field. 

interfacea. or pricntlltv totjloa p**r • !» *■ rwquirwf «i «ULtioul 



Trip.* <*>it.*j» mm 

ftcBllfld in kit C<01« 



A | B [ C | D | E~rn 



1NTELL.GENT 



PR0CR4WS 
2704. 
2MB 

27J8 

2sie 

2716 

27ie< 

2932 

2732 

2732* 

2844 

2784 

2528 

27126 

2618 

88784 

8748 

874* 



TOTAL 



PAR 


P4fi 


SEB 


530 


SER 


SER 


NO 


NO 


YES 


NO 


TES 


VES 


■ 
• 
• 


• 
• 


• 

• 
• 
• 

• 
• 




• 

• 
• 
• 

• 
• 
• 
• 
• 

• 
• 


• 
• 


I 


12 


• 


11 


11 


11 


1*5- 


lies 


(289 


si'-: 


S4M 


»sre 



ITHrVI am Pi i ,m p w i , »». fMrottlity •odul* far «09. 7798. nit, mti 
771* lAcluutod. sfwciry ou. diafc n». and cfvntLn) >ryw (tSC'» flex or 
SB'* ECB) rf«n »d»*l«) rUnutl ariiy. flOr rvfunuWOle wlOi IT WW <a*reh*jw. 

UNITEK > P.O. Box 671 ■ Emporia. VA 23847 




NEW! 



Compact 
Flexible 



computer 



The new ST 2900 ays lam - a eompr«le64K $vn«H business or itoMyist compute* 

• only on* at n§ many possible configurations Among it* lealurea ere. 

■ Smell enough to hoid in your hand! JEurocerd size 38" K 6 3"j 

• Two board "system" for greater versatility then ungte boe/tJ computers 
■CPU Board - powerful MK»E processor. 16H or 64* RAM. 2K-0K EPWOM. 2 

ftS5i2 serial pons with sollwsie programmable baud rata, 16 Oil 
caunierrtimer RuftlheC Ubosrd ail by (ie*irr>piug your own custom bqsrdor 
o*j( FOC board into the expansion connector 

■ FOC Boe/d - ooubie-sidsd/doubleo^ensiiy floppy disk cotit roller wilh 
ed|u»tmeni free digital data separator end wnie pnrcompenaetion, 26 bit 
parallel pons, 2- 16 b*i counterfhmers. prototyping area. 

• Runs FLEX* OS 9 under development (trademarks o1 Technical Syalerns 
Consullenls. and Mirroware, respec lively) 

■ Available a* oere PC boards at partially assembled boards All have solder 
mask both sides plus silhtcreened component overlay 

■ FLEX Conversion PscKago consists gI diak/consolaipnnter drivers, d*3k 
formatting uiilily, end rattled utihhes 

• This month's tpec.el includes tne ST-29W CPU ano FOC boards (bare boaids 
wiiri documentation), an EPROM (w< in ST MON monitor erogiam], and |h* FLEX 
Converawn Package. •» lor only %9S IVS lundel plua SS ih.pp in gv hand ling |$1Q 
Oversees) Canadian residents St29 in Canadian funds plua $4 a/h - BC 
residents edd ?** tea Price valid until Oct 31-84 



Send money otder to 



Write lor free brochure end 
complete price list. 

(4 5 pm Pacific Time) 



2261 E 11th Ave. Vancouver. B.C., Canada V5N 1Z7 




ClfcSSfM ft TEVCO Wit*. 

C»\< «i? *0*»V •<*») 

fMI iNCiuots «octsson aiwte 

KXi I Ti J,**} COW«f C TQttS] 

av coNraoiLtA4tjMOflr(Doc3 x* 
O***! 1 soc* 



AnnouncJ rig . . . 
THE SHELL FOR FLEX 9* * 




riltVOM »* 

r LXTSMOi i^ nli 

INT Vf MR IMWtlHAitft 




LSI Enterprises Ltd. 

PO Box 1327 

Woodrwvcn. NV 11421 

(212) 423-5596 



DATA ACQUISITION CP/M 2.2 



MOW THERE IS AVAILABLE ON THE SSSO BUS 

INDUSTRIAL QUALITY BOARDS FOR YOUR 

DEMANDING DATA ACQUISITION NEEDS 



■ADCT200- 



— HIGH SPtfO 12 BIT A/0 BOARD 

— It CHANNILS Sii[)!»'»n<f«tJ or [, g hi Otttwtnttil 

— M uS£C CONVERSION TiUC 

— toil SAMPLE'S Pf ft SECOND In linglm Cntnntl Burst Moat 

— INSTRUMENTATION AMPUfUR / ftnttlot SUtcfblt Qtm 

— Contttntd on Stnglm 30 Pin Batftt 

— CONFIQUMABie In • v»r«iy or Computer C niiottad M d • 

— SOFTW/lfte EXAMPLES 

— IIStCKfi l«7«2ro< 



■ DAC1220- 



- HIOMSPfEO liSirtV4flO«ftD 

- TWO INDEPENDENT DIGITAL TO ANALOG CONVERTERS 

- ro usee se T rt(wo r»«»£ 

- DOUBLE BUFFERED 

- BLANKINQ OUTPUT PULSE 

- FOUR QUANORANT MULTIPLY utino EXTERNAL REFERENCE Input 

- ConMfnM On SUlpj* 30 Pin Bottt 
-mtlmcn u3»2io. 

QPIB480Q ^ 2B09 



-/EEC 4tt CON TKKLER BOARD 
-r«« tjttow. COM>OM>. «IU < 
-till. Iff Tl iSHCcMrO—t CIMp 
-IEEE . M Pi >Mf MauAt Con wtw 
— CO<tt*M«d <W1 SWfki 30 P« 8o«a> 
-«2»»E«oAMo. 

WRITE OR CALL TODAY FOR COMPLETE DATA 



-CP/M 2 2 OPERATING S« IBM 
-IK COPROCESSOR 
-ASSEMBLER OEBVOOER UT LITIES 
-PVBUC OOUAl N SOFTWARE 
-lifSEtcn 14/S1 to 4 



A 



FOREION DEALERS 
Kltnt Ccnovters • D-Htl-trrmL Wf«f Qutmtni 

Ul tiz-sitt 

OVK«np 40 • lunch, SmtitntfxS 
tm r <«i.]Jij 

fl**n«!»JA C«fflput«r C0A4(/lt4rtlt . C*p* Town 
Soul* AltKm • 7.1 1I13S4 



tia;" ( c,ouN! v line road i 

LONC-MONT COIIIIMH 
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TEN MOST-ASKED QUESTIONS 

ab°ut DTNACALG 



TM 



THE ELECTRONIC SPREAD-SHEET FOR 6809 COMPUTERS 



1. What Is an electronic spread-sheet. anyway7 
Business people use spread-sheets to organize 
columns and rows of figures, dynacalc simulates 
the operation of a spread-sheet without the mess 
of paper and pencil. Of course, corrections and 
changes are a snap. Changing any entered value 
causes the whole spread-sheet to be re-calculated 
based on the new constants. This means that you 
can play, what If?' to your heart s content. 

2. Is dynacalc just for accountants, then? 

Not at all. dynacalc can be used for Just about any 
type of Job. Not only numbers, but alphanumeric 
messages can be handled. Engineers and other 
technical users will love dynacalc s slxteen-dlgit 
math and built-in scientific functions, you can build 
worksheets as large as 256 columns or 256 rows. 
There's even a built-in sort command, so you can 
use dynacalc to manage small data bases — up to 
2S6 records. 

5. What will dynacalc do for ME? 
That's a good question. Basically the answer is that 
dynacalc will let your computer do Just about 
anything you can imagine, ask your friends who 
have vislCalc™, or a similar program, just how 
useful an electronic spread-sheet program can be 
for all types of household, business, engineering, 
and scientific applications. Typical uses include 
financial planning and budgeting, sales records, 
bills of material, depreciation schedules, student 
grade records, job costing, income tax preparation, 
checkbook balancing, parts Inventories, and payroll. 
But there is no limit to what you can do with 
DYNACALC. 

4. Do l have to learn computer programming? 
NOI dynacalc Is designed to be used by non- 
programmers, but even a Ph.D. in Computer 
science can understand It. Even experienced 
programmers can get Jobs done many times 
faster with dynacalc, compared to conventional 
programming. Built-in HELP messages are provided 
for auick reference to operating instructions. 

5. Do i have to modify my system to use dynacalc? 
Nope, dynacalc uses any standard 6809 config- 
uration, so you don't have to spend money on 
another CPU board or waste time learning another 
operating system. 

order your DYNACALC today! 



Foreign Dealers: 

Australia & Southeast Asia: order from Paris Radio Elec- 
tronics, 161 Bunnerong Road IPO Box 380) Kingsford, 
2032 NSW Australia. Telephone: 02-344-9111. 

United Kingdom: order from compusense. Ltd., PO 
Box 169. London N13 4HT Telephone: 01-882-0681. 

Scandinavia: order from Swedish Electronics hk ab, 
Murargatan 23-25. Uppsala S-7S4 37 Sweden. Tele- 
phone: 18-25-30-00. 



6. will dynacalc read my existing data flies? 
you bet! dynacalc has a beautifully simple 
method of reading and writing data flies, so you 
can communicate both ways with other programs 
on your system, such as the Text Editor, Text 
Processor, sort /Merge. STYLOGRAPH™ word 
processor. RMS™ data base system, or other 
programs written in BASIC. C, pascal, FORTRAN, and 
so on. 

7. HOW fast IS DYNACALC? 

very. Except for a few seldom-used commands. 
dynacalc Is memory-resident, so there is little disk 
I/O to slow things down The whole data array 
(worksheet] is in memory, so access to any point is 
Instantaneous, dynacalc Is 100% 6809 machine 
code for blistering speed 

8. Is there a version of dynacalc for MY system? 
Probably, you need a 6809 computer (32k 
minimum) with FLEX™. UnlFLEX . or 05-9™ 
operating system, you also need a decent crt 
terminal, one with at least 80 characters per line, 
and direct cursor addressing, if your terminal Isn t 
smart enough for dynacalc. you probably need a 
new one anyway. The UnlFLEX and 05-9 versions of 
dynacalc allow you to mix different brands of 
terminal on the same system. There's also a special 
version of dynacalc for color computers equipped 
with FLEX (Frank Hogg or Data-Comp verslonsl. 

9. how much does dynacalc cost? 

The FLEX versions are Just 5200 per copy; UnlFLEX 
version S39S; OS-9 version (works with level ONE or 
LEVEL 1W0) S250. Orders outside North America add 
S7 per copy for postage. We encourage dealers to 
handle dynacalc, since Its a product that sells 
instantly upon demonstration. Call or write on your 
company letterhead for more information. 

10. Where do I order dynacalc? 

See your local dynacalc dealer, or order directly 
from esc at the address below, we accept 
telephone orders from 10 am to 6 pm. Monday 
through Friday, call us at 314-576-5020. Your VISA or 
Mastercard Is welcome. Please specify diskette size 
for FLEX or OS-9 versions. Software serial number is 
required for the UnlFLEX version. 



Computer Systems Center 

13461 Olive Blvd. 

Chesterfield, MO 63017 

(314)576-5020 



% 



UnlFLEX software prices Include maintenance for 

the first year. 

dynacalc Is a trademark of 

Computer Systems Center 

vmciic is i trademark of vwcor D 

miOGJtAFH it i irMfinwi of Gr«t PlUm Computer Co 

RMS II a trademark of wawlnoton Computer Servtett, 

Fttx and uniFiEK are traoemarM of TSC 

OS-9 k a trademark of wcrowar* and Motorola. 
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DYNAMITE* 



"THE CODE BUSTER" 

disassembles any 6809 or 6800 
machine code program into beautiful source 

• learn to program like the experts! 

• Adapt existing programs to your needs! 

• Convert your 6800 programs to 6809! 

• Automatic LABEL generation. 

• Allows specifying FCB s, FCC S, FOB s. etc. 

• constants Input from DISK or CONSOLE 

• Automatically uses system variable NAMES. 

• Output to console, printer, or disk file. 

• Available for all popular 6809 operating systems 

flex tw $100 per copy; specify 5 or 8 diskette 
OS-9™ S1 SO per copy; specify S or 8 diskette 
UniFLEX™ S300 per copy; 8 diskette only. 

For a free sample disassembly that'll convince 
you dynamite +• is the world's best disassembler, 
send us your name, address, and the name of 
your operating system. 

order your DYNAMITE+ today! 

See your local DYNAMITE + dealer, or order di- 
rectly from CSC at the address below. We accept 
telephone orders from 10 am to 6 pm, Monday 
through Friday. Call us at 314-S76-S020. Your VISA 
or MasterCard is welcome. Orders outside North 
America add SS per copy. Please specify diskette 
size for FLEX or OS-9 versions. 

Foreign Dealers: 

Australia & Southeast Asia: order from Paris 
Radio Electronics. 161 Bunnerong Road (PO Box 
380) Kingsford, 2032 NSW Australia. Telephone: 
02-344-9111. 

united Kingdom: order from Compusense, Ltd., 

PO Box 169. London N13 4HT. Telephone: 

01-882-0681. 

Scandinavia: order from Swedish Electronics hk 

AB, Murargatan 23-25, Uppsala S-754 37 Sweden. 

Telephone: 18-25-30-00. 



Computer Systems Center 

13461 Olive Blvd. 

Chesterfield, MO 63017 

(314>576-S020 



% 



UniFlEX software prices Include maintenance 

for the first year. 

DYNAMITE + Is a trademark of Computer Systems center. 

fiEX *nd UniFlEX are trao«mar« of TSC 
os^ K a [(joemjm of Microwve ma Motorou 

Dealer Inquiries welcome. 



'68' MICRO JOURNAL 

if The only ALL 6800 Computer Magazine. 
it More 6800 material than all the others com- 
bined: MA G A ziNE COMPARISON 
(2 years) 
Monthly Averages 

6800 Articles TOTAL 

KB BYTE CC DOBB'S ' PAGES 

7.8 6.4 2.7 2.2 19.1 ea. mo. 

Average cost for all four each month: $6.63 

(Based on advertised 1 -year subscription price) 

68 cost per month $2.04 

Thats Right 1 Much, Much More 

lor About 

1/3 the Cost 1 

OK. PLEASE ENTER MY SUBSCRIPTION 

Bill My: Master Charge □ — VISA Q 

Card # . . Exp. Date . 



For Q 1-Year Q 2 Years Q 3 Years 
Enclosed: $ 

Name . 



Street. 
City„ 



State 



.Zip. 



My Computer Is: 



66 Micro Journal 

5800 Cassandra Smith fld. 

Hlxaon, TN 37343 



SUBSCRIPTION RATES 



USA 
I Year 124.50, 2 Year $42.50. 3 Year 164.50 

•FOREIGN SURFACE Add $12.00 per Year to USA PrJce 

•FOREIGN AIRMAIL Add $36.00 per Year to USA Price 

••CANADA £ MEXICO Add $5.50 per Year to USA Price 
Cash (USA) or drawn on a USA Bank!!! 




^sH* 8 ^ 




* 
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WINDRUSH MICRO SYSTEMS 



UPROM II 



and VEktFtCS: 127V, 
T2W», tiTl*, T2516. IMtitTU*, 
«CTfr8fM/4, I2764/??64A, T?S«. 
127128/27121*, and I2?n*. 

l*IntAl, r«r*Mf, IMIgtorola. 

WO KtSCMtALlTT r*jQOtttJ S HW1I»! 

INItl.'t 1nt*lto#nt programing 
£t«) Inpltaaniaij far Inltl 

7764, J7I2S «nd 272*6 davlcti. 
lncalllgtnt Programing rMutn 
in* avtr*«* programing lit* ol • 
2764 fro* 7 alnutti to 1 atnut* 
IS arconda <u»d»r *LEI> with 
griilty tvrovfd fallibility. 

Fully tncloatd pod M lih V ol 
Hat rlobon ciDl* for conrnctlan 
to tha fvoat tMOulir NC6eZ1 PJA 
Iniorfici board. 

HCAJW urturt for FLU and 01? 
(Uvil 1 or 2, Vara ion 1.2), 

RIMAY 0I1K FILE of'aal loadar 
• up« L ltd alt*. 7LEX, P.COS and OS9. 



R*nu dM«*n toflaara orovidai th* foliating fidhn»j; 

a. rlLL • •«♦♦ ■ aalactad «ni of In* buffar wttr a Hlk cnar. 

p. nwi ........... blocfc* of data. 

c. PUN* in* owffar In MIX and ASCII. 

d. fimo a airing ot bylaa In th* CuKir. 

t. tUFUX/CMWtCI . Ihi conlonta of th* bwffpr. 

f. CAt chtcktwa * it la clad araa of th* buffar. 

g. COPt • ttlaclad trti of an EtOf* fnio t«* txifftr. 

k. VffJlfl a atl*«t*d art* of an inon again*! to* bgfftr. 

1. PKqCJIAM a toltclod 4'ta of an EPtgn tilth data In t ►>♦ BoMir, 

J. SfLECt a n« H IMC* typa (rttum to typt* aajnv). 

(. CflTlt th* lyita-i aonltor. 

1 lETUKIi lo IM Optrattng ifitn. 

I. EiECVTE any «Ot utility (Only In fUk and 0$? **r»1gna). 




hh m csv rtasiowi hvailaju jkqm tun. 



Hi/WK CONTACT US HtlO. 



PL/9 



' frltndly 1nl*r-att l»* anvtronoant antra row hava 1NSTAMT acc*ai lo lha 
Editor, lha Co*ptl*r, and In* lr*c*-p*»ugear, «i.lt>, aaongit olfttr 
tMngi, can iingii tttp tk* progran « SOW C£ Una at « tl*t, Tom ilao 
kavt dlrtct accan lo any lltx ultlllr and your i;m< oonltor, 

• 574* pag* aanual organ It ad at • Iu1ar,tt "Ml pt*nty of finolii, 

• Fo«t SINBLt MIS (OlOHif Products *K of COMPACT and FAST 6809 .it-hlnt 
coda oulpvi par ainult wllh no run-l 1a» ontrhaada or Lictnia faaa. 

• fully coapallbla aim ISC t«>l *d1tor fortal dlak flUf* 

« t*On*d and un, itjntd fjrlis And INTEGERS, 12-btt Ho*nr»g p«mt KALI, 

■ factors (a log In dtatntlon arrayl) and polnltri ar* luoportad. 

■ Nalhtaal leal taprtaatohai K*} t (-), (*), (/>, oodu lot (\>, naQaHoo (-) 

• IsortlfHon i.lUftortt (•>, (<>), (<), (>>, <>•), (<») 

■ Pit oporatorat (AW), (OK), <EM/lf»), (NOT?, (SHIFT], <I¥*r) 

• lofflcat ooaraloru (.*«)), (.Aft), (.EOI/XOA) 

■ Control iiftnrn: IF ..1MIII..I1SC, IF ..CkS€l..CAtE2..f4.SE, Mtl". . l«e>, 
VrllLE... IEfEAT..IMTlL, »EF*Al ..(OtXVH, CALL, JiMP, lETIffN, BUEAK, GOTO. 

• Blroct iccaai lo (ACCA>, <A<(I), (ACCO), ti«G), (CCA) and (STACK). 

■ ruUT hCPOrtt IN IKU09 lillT, Ml, HW, 1M, SWI, SUI2. and Sv» 
vtclcft, writing a aalf-ata'llng ffr«« powa«— up> prooyao iKac una AfJT, 
or ALL, of lha *C&A09 tnlar/u*ii 1a «n abaolut* «n«pt 

■ M*(h(r«* cod* nay 0* a«T>*dd«d In tK« prooran via It* *£fN* alataoonf , Thli 
tnoOlat you la cod* crtatcol routinat In oaaaaAly lonovog* «nd nbad (h*a 
In Ik* K/V f>r«fjr«n (too 'uCi' for datatli). 

• frocotfuraa oar bo Paaaad and aaqr ralwrn varlablat. Thla noAta lit** 
funcltona vMlctii oohavt aa tkovon th«y vara on Inlaprol part of rUD. 

■ Savoral fully OtocuaMniad library pr«c*dwr« andutaa *r» OMpsliod: ICSiJBS, 
fttTlO, nAlAlfl, HtllO, fLlHO, SC1PA0A, SlbSUBS, fMSTAtfeS, ami «A1C0»». 

'... IMS i% THE WOtt tfFKlUlT C0WF1LEA I HAVE fOUfaB TO PATfj. ' 

tuolvd FfOO (On kndarioni Utl utfr Halat column |j "0(i t Wh vt **p »r*7 



MACE/XMACE/ASM05 

All of ta+tt prodwcl a ttalwrt a hlphly oreductlvt anyfrv^Htl vhtri tfto 
odltor on« in* iiiMBlar ratldo In aooory too*tf»f , (qm art rfc» dan of 
tadlua dtik load and ««v« ooarjillorta •Mia you tr» dwtMM *«0 your cod*. 

• oiandiy lnt«n>acttu* tn»lr n — m vbort you n*v* imtont occta* to tn* 
Editor and tka Aaaaabiar, FLEX vllttllia and your ayat*« aonllor. 

■ RACK can Aiao Product AtHPIIOCa (GEK f1att*wnll) for PL/9 mUM lha 
«»*«a*ly langwapa aourca Pat ltd la Iri* output aa coaaanu . 

» 4UCC la a Croat *$a*«blar for tha lttJQ/U?/S/B and aupeorta lha attended 
■tnaonlci of t«t 6301. 

* »s«l it a erokh taiMbltr fw th* frMH, 



D-BUG 



L00KIH» for a atnola Hap IrOttr and olnl ir>-llna dUaiaaablor that la aaty 
to MtaTT Look no furthar, you hivt found la. mil p*cka«a ia Idaal for 
tftoia aatall anoofily la^ovagt pcogra* d*buMing ■tia1on>. p-euC accuplta 
1*a* than Ai (Inciudirwj in alock and variabi**) and **j ba loaded anyvhara 
In aovpry. All you do la LOAD If, AlFi If and C01 (60 col VBUa only). 



McCOSH C 



Thla la aa coaaMal* a 'C* coonilar at you will find on t^t operating oyatoat 
far lha A600. K la coaoiaiaiy coaotllbla w<tb uwix vil «Md only Ucka 
*b1t-ftalda' <**iich art of Haila cattle** bat in an 6-bit world!). 

• Prodwcaa vary «ff1c*ni •■taatjiy l«ngu*g ■ aowrc* output with th* *c* 
•ourc* opllonolty 1nlarl**y*d aa cooaatnt*. 

• Built-in 00><1all*r will HWIrA objttt tttOm fry about 111. 

• Support i InlarlMvad aii*afc>ly Lanquag* pro^raaif, 

• iRtLUAEt 111 evn atatatlar. TKt TSC rtlotating ait*«ultr la only raajwfr-«d 
If you aont to Qanaraia your pun Ubrarl*i. 

• Tb* pr*-prc£t««or, co^llar, optlalior, n»a*Olar and loodor all »-ur< 
1 rxw p-ndan 1 1 , or undar lha *CC* a'veut 1y*. *C<* »*»*• cooptllng a pnograo 
to *itcot«blt ob)««t aa albPit aa typing In *CC,hEUO.C <»ETmhjp*. 



IEEE -488 



SUFOOATS ALL MlHClpAi. M»ES OF THf IIEE-A88 t1V7S/0) BtfS SPttlf t (AT]ON: 



- Talktr - Sarlal *otl 

* Llatonar - ParalLal Poll 

- Syalta Controllt' - OrOup Trlggtr 



- Slnglt or Pual Prlaary Addraat 
• Sacondory Addrais 

- talk only ... Llatm only 



Fully docuwtntad «11h * cooPlata raprlnt of tha KlLOMUb- artlcl* on tht 
IEEE Qua and IN Motorola publication 'tailing aboard tht IEEE Out 1 . 

1 Lew ttvtl aiavably languapt drlvari a>,1i*6lt for 6*00, 4*01, 6*02, nSfl), 
460* and 4(W art auppllad In tha fora of lUtlngt. a coapl«t« bick to 
back toat Progrtn 1a alio iwepllad In lit fora of a Htllnn. fnita 
drivara f»avi boon tvlanalvtly laalad and art GUAFAMTEEb to vark. 



Stnfllt S-J0 board 14, 4 or 14 nWriiifl par porll, fully tock*(«d, 
pLalad bua connaclora and 1IEE tntorfact cabt* oaatatoly. 



gold 



PRICES 

»-WJ6 (68OT Ftl* only) t n.OQ 

.HI <UC) ft.II onli) • M.00 

SUM <M0« FLU onlrl • n.00 

AWOS <UOT FLU o»ilr) • ".00 

fl/9 <UOT FLU onl r ) iim.40 

•C ttm Fl.il onlr) lilS.W 

IIK-4U .11. Illi-UO okll anntilr IJ99.00 

- 1 l/U wit. on. vorilon of seftiMrf tme Ctt or Inl.rf.c.l .. 13.3.00 

» 1 1/< a. AOV* toMt CMPI.II .1th ca.ll and i-30 Intart.ea ... .I54S.00 

cULc 5' lalal-tr-fl.l 5D nor cabl. .It. IOC conmctori ...... I 55.00 

5-90 l»t tl-JO Inlirfu. for tmoavil 1150.00 

110. in ftoiorol. EIMfMI UIMcliar) IntlrfK. for ur»rll ... 5195.00 

UPMP) irr lofiM.r. dM.ara for 2t* <v*r.1fng trim. 

Spoclfy fL£l or osv aaw dial air.! I 35.00 

UMOM StC .Baaa*>ly language aourca (contact ui .tract) 

'II ■.][■) |l(u>l til H.ttFOSTlSE 

T.rM: Chq. ..jntnt br tnt'l Horn., Ordar. Vll. or HAlTrt-US[. .L H .ctntrt. 

we. stock the FoviXrwaA rnMPown najoucTs 

GMMX S98. FML, MtCrWWfcHE. T9C. LUCCATA, LLOYD I/O. 
A ALfOWD i AJaOCIATES. 

fLIl tt.) 1* . tradvurk of fochnlcl lyatHI Coriau^tant., 05-9 (t.) t> . 
tf.ctiurt of rtlcroutfl Int.. I torEwr.llon, UMI <t»> una llOtdl.r <<■> 
.rt lrad*..rB. .f Hatoroti lnc.rpor.tri. 



WOftSTEAD LABORATOFttCS, NOtTTH WALSHAJM, 
NORFOLK, ENGLAND. NR28 9SA. 

TEL: 44 (692) 404060 
TLX: 975546 WMICRO G 
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THE 6809 "UNIBOARD"" 
SINGLE BOARD COMPUTER KIT 

PERFECT FOR COLLEGES, OEMS. INDUSTRIAL 
AND SCIENTIFIC USES! 

64K RAM! DOUBLE DENSITY 
FLOPPY DISK CONTROLLER! 



*te, 



BLANK PC BOARD 



$ 99 



95 



WITH PAL'S. AND 
TWO EPROMS. 

FOR 5-1/4 OR 8 INCH 

SOURCE DISKETTE 

ADD $10. 




$32900 

COMPLETE KITI 
FULLY SOCKETED. 



ALL OPTIONS ARE 
STANDARD. NO 
EXTRAS TO BUYI 
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THE COMPACTA UNIBOARD": Through special arrangement with COMPACTA INC., we are 
proud to have been selected the exclusive U.S. Mtg. of their new 6609 UNIBOARD" COMPUTER 
KIT. Many software professionals feel that the 6609 features probably the most powerful 
Instruction set available today on ANY 6 bit micro. Now, at last, all of that Immense computing 
power is available at a truly unbelievably low price. 



YOUR CHOICE OF POPULAR 
DISK OPERATING SYSTEMS; 

FLEX" from TSC $149 

OS9" from Mlcroware $199 

Specify 5-1/4 or 6 Inch 



in 



w 



«I 



FEATURES: 

* 64K RAM using 4116 RAMS. 

* 6809E Motorola CPU. 

* Double Density Floppy Disk Controller 
for either 5-1/4 or 6 Inch drives. Uses WD1793. 

* On board 60 x 24 video for a low cost console. 
Uses 2716 Char. Gen. Programmable Formats. 
Uses 6645 CRT Controller. 

* ASCII keyboard parallel input interface. (6522) 

* Serial I/O (6551) for RS232C or 20 MA loop. 

* Centronics compatible parallel printer interface. 
(6522) 

* Buss expansion interface with DMA channel. 
(6844) 

* Dual timer for real time clock application. 

* Powerful on board system monitor (2732). 

Features commands such as Go To, Alter, Fill, Move, Display, or Test Memory. Also Read 
and Write Sectors. Boot Normal, Unknown, and General Flex". 



PC BOARD IS 

DOUBLE SIDED, PLATED THRU 

SOLDER MASKED. 11 x 11-1/2 IN. 



Digital Research Computers 

(OF TEXAS) 
P.O. BOX 481565 » GARLAND, TEXAS 75046 • (214)271-3538 



TERMS: Shipments will be made approximately 3 to 6 weeks alter we 
receive your order VISA. MC. cash accepted Add $4 00 shipping. 
USA AND CANADA ONLY 
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64K SS-50 STATIC RAM 



**t 



$ 179 



00 

(48K KIT) 



**h 






\\ 







*p. 






*°*, 



BLANK PC BOARD 

WITH DOCUMENTATION 

$52 



SUPPORT IC* ♦ CAPS - $18.00 
FULL SOCKET SET - $15.00 



S6K 

64K 



$219 
$249 



ASSEMBLED AND TESTED ADD $50 
FEATURES: 

• Uses new 2K x 8 (TMM 2016 or HM 6116) RAMs. 

• Fully supports Extended Addressing. 

• 64K draws only approximately 500 MA. 

• 200 NS RAMs are standard. (TOSHIBA makes TMM 2016s as fast as 100 NS. FOR 
YOUR HIGH SPEED APPLICATIONS.) 

• Board is configured as 3-1 6K blocks and 8-2K blocks (wi hin any 64K block) 
for maximum flexibility 

• 2716 EPROMs may be installed anywhere on Board. 
Top 16K may be disabled in 2K blocks to avoid any I/O conflicts. 
One Board supports both RAM and EPROM. 
RAM supports 2MHZ operation at no extra charge! 
Board may be partially populated in 16K increments 

16K STATIC RAMS? 



CLOSE OUT SPECIAL 

WE HAVE DROPPED OUR 32K SS-50 STATIC 
RAM BOARD WHICH USED 2114 LOW POWER 
RAMS. WE WILL SELL THE REMAINING 
STOCK OF BLANK PCS S WITH DATA FOR 
J17.S0 EA. THESE FORMERLY SOLD FOR ISO. 



The new 2K x 8. 24 FIN, static RAMs are the next generation of high density, high 
speed, low power, RAMs Pioneered by such companies as HITACHI and 
TOSHIBA, and soon lo be second sourced by most major U S manufacturers, 
these ultra low power parts, feature 2716 compatible pin oul Thus fully 
interchangeable ROM/RAM boards are at last a reality, and you get BLINDING 
speed and LOW power thrown in for virtually nothing. 



Digital Research Computers 

(OF TEXAS) 
P.O. BOX 401565 • GARLAND. TEXAS 75040 • (214)271-3538 



TERMS: Add 12 00 postage Wa pay balance Order under S 1 5 add 7Sc 
handling No C D We accept Visa and MasterCnarge. Tex Res add 5* 
Tax Foreign orders (exceot Canada) add 20% P & H Orders over S50 add 
85c for insurant:!' 
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DISKETTES AND 680X SOFTWARE 



SUPER SLEUTH DISASSEMBLER EACH S99-FLEX. $101 -OS/9. S100-UNIFLEX 

inta/act'volv eonotoua aourt* on dial wltti lahoia. Includao aril, labai doflnttton. biniiv til* oditing, *K. 
UKIIt BBOO. 1,2.1. S.I.S/flStn voroion or i-8B/W»0/« IMnlen 

(OBJECT ONLY) EACH S50-FLEX & OS/9. S49-COCO DOS 

COCO 00$ avallabla In IKXM.7.2.$.8.l/ISa> voraton only 

CROSS-ASSEMBLERS EACH S50-FLEX. S55-OS/9, S60-UNIFLEX. ALL $100 



•ooclty Isr M0071. 6602. 6805. I-M. or B08IV48/83 
OS/8 VOroton roqulroi Mlcrowara HMA Or Lloyd O&M 
flB voralon rooulro* TSC ASM6 or FML ASM or OSM 



»bi*t 



S75-FLEX, S85-OS/9, S80-UNIFLEX 
S50-FLEX. S75-OS/9. S60-UNIFLEX 



DEBUGGING SIMULATORS EACH S75-FLEX. S100-OS/9. S80-UNIFLEX 

apocriy noo/i. Mo&/i«aoi. am. or psbos os/s onirt 

oblocl only for COCO FLEX *nd COCO OS/9 (Mao: IV) wn 

6502 TO 6809 ASSEMBLER TRANSLATOR 

fan* at** «S03 oroortmt to •SO*. noting intud BOX fa.a uw* 

6800 TO 6809 & 6809 PIC TRANSLATORS 

trantlatlt M00 program* Id 8*09 8809 program! ID PIC 

FULL-SCREEN FLEX AND UNIFLEX TSC XBASIC PROGRAMS FOR 6809 

Iwltti complat* Eurwr wntrol) 

DISPLAY GENERATOfVOOCUMENTC* SS0 w/MurW. W5 wlinout 

MAILING LIST SYSTEM tIDO w/ aourt*. »H> without 

INVENTOMV WITH MRP (100 w/»otllc*. ISO without 

TABULA RASA SPHEAOSHEET 8100 w/*ou>c*. ISO without 

DISK UTILITY PROGRAM LIBRARY S50-FLEX 

■dii dtsh %mc*Or% twt director?. m»i«t»»> mtitir utalog Ms. (r*qolr»«. TftC JC&ASJQ 

CMODEM PROGRAM (OBJECT ONLY) S50-FLEX & OS/9 & UNIFLEX 

proyrow monu-tliivon l*l*commvnK*liona farilltm. •rtth tttmlnal noM. no/down load. MOOBM7 protocol, ok. 



525" SOFT-SECTORED DISKETTES 

with TyvtA lacAtts. hub MHO*, lab*** 



EACH SET OF 10 S14-SSDD. S17-DSDD 



Most program* In aourca on dlaa: aooclty computer, disk. ■>», oporitlng ayatam. 

ConTtct CSC for full catalog and daalar information. 

JSM dtacount for multlpla PUrchtoo* of llffli program on Mm* orrjor. 

For VISA and MASTER CARD. Wva account. a>p data, phono. US fundi only. 

Add 5% ahipp.ng; no shipping eharoa for dla**tt*a in lots of 100. 

(UNt)FLEX trtdima.k Tachnica! Svatam* Conautlanla. OS/9 liadamirt MierOnar* 



Computer Systems Consultants, Inc. 

1454 Latta Lane, Conyers, GA 30207 

Telephone Number 404-483-1717/4570 



SOFTWARE 
* HARDCORE 



■• FORTH PROGRAMMING TOOLS Irom the 68XXSX " 
" FORTH specialists — gel Ihe besl! 1 " 

NOW AVAILABLE— A variety ol rom and disk FORTH systems to 
run on and or do TARGET COMPILATION for 

6800. 6301 6B01. 6809. 66000. 6080. Z80 

Write or call tor information on a special system to fit your require- 
ment 

Standard syslems available lor Ihese hardware — 

EPSON HX-20 rom system and target compiler 

6809 rom syslems lor SS-50. EXORCISER. STD. ETC 

COLOR COMPUTER 

6800 6809 FLEX Of EXORCISER disk syslems 

68000 rom based syslems 

68000 CP M-68K disk systems. MODEL II 12 16 

(FORTH is a refined version of FORTH Interest Group standard 
FORTH, laster than FIG-FORTH FORTH is both a compiler and 
an interpreter It executes orders of magnitudes faster than inter- 
pretive BASIC MORE IMPORTANT. CODE DEVELOPMENT 
AND TESTING is much, much faster than complied languages 
such as PASCAL and C II Software DEVELOPMENT COSTS are 
an important concern lor you, you need FORTH! 

firmFORTH'" is for the programmer who needs to squeeze Ihe 
most into rotns. II is a professional programmer's tool for compact 
rommablle code for controller applications 

» If C*<TH and nrmFOfTTrl *>• ffoomwk* ot ToOol akcroyswm* 
" FLEX « • k*o*m*A at t*cm« Smm Ccrauluns *k 
- Cp W-6BK a tiaoxTutk of 0>aur R****rct> ks 



tFORTH® 

from TALBOT MICROSYSTEMS 
NEW SYSTEMS FOR 
6301/6801. 6809. and 68000 

—> 1FORTH SYSTEMS - 

For all FLEX systems: GIMIX. SWTP, SSB, or EXORciSor Specify 
5 or 8 inch diskette, hardware type, and 6600 or 6609 

•' tFORTH — extended Itg FORTH (1 disk) $100 (115) 

with fig tine edilor 

" tFORTH ♦ — more! (3 6" or 2 8" disks) $250 ($25) 

adds screen editor, assembler, extended data types, utilities, 
games, and debugging aids 

" TRS-80 COLORFORTH — available from The Micro Works 

" firm FORTH — 6809 Only $350 ($10) 

For latget compilalio s to rommable code 
Automatically deletes unused code Includes HOST system 
source and largel nucleus source No royally on targets. Re- 
quires bul does not include tFORTH ♦ 

-- FORTH PROGRAMMING AIDS — elaborate decompiled ISO 

" tFORTH for HX-20, in 16K roms lor expansion unit or replace 
BASIC $170 

■' tFORTH'68K lor CP M-68K 8* disk syslem $290 

Makes Model 16 a super software development system 

" Nautilus Systems Cross Compiler 

— Requires: tFORTH + HOST * at least One TARGET: 

— HOST system code (6809 or 68000) $200 

— TARGET source code 6800- $200. 6301 6801— $200 
Same plus HX-20 extensions— $300 

6809— $300. 6080 ZBO— $200 . 68000-43 50 

Manuals available separately — pnce m ( ) 
Add $6 system for shipping. $i5 for foreign air 



TALBOT MICROSYSTEMS 1927 Curtis Ave., Redondo Beach, CA 90278 (213) 376 9941 
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!!! FREE !!! 



Huhlnhcd Moaltih b> t ampul cr Pubthhine lac.. Hiuoa. TN. 



$1.95 




Bulk Rate 

U.S. ftjstage 

PAID 

Cnatcanooqa, TN 

Fruit Wo. 357 



dnlnr Minn itaitrnal 



The Caler Computer Moamry Manaiine 



$1.95 pet (sue Vol. 1, lame 2 October, 1983 



THIS ' N THA T 



The BE HBe> this imith is that OB-9 has 
finally arrived for the Oolor iDifWler. 
The ASiaannHG part of the Radio Shack 
OS-9 Package, beside* the price, is the 
nn M i iiii ig . You -old Tine Radio Shack 
Followers' will not believe What you see. 
Jon Sliirley has been telling us that the 
main reason for the 'lack* of 
documentation with a lot of their 
products was tlie restrictions placed on 
releasing chit information by McroeDrV I 



OS-9 on the COLOR COMPUTER 



One of the "Operating systema of the 
Future" is oow evailafcie for the "little 
old Color computer*: OS-9. Freely 
translated. OS-9 means "^Operating System 
for the 68fHT (06-9 is now being written 
for the UlfesBJ. also). Since It is fairly 
Obvious that UNIX and 'UNIX-Type" 
Operating System will be running on just 
about every computer to cone out in tie 
next few years, a whole new langu^w. is 
beginning to appear on the horizon. 



OS-9> the 

We had been cunning a preliminary release 
of OS-9 on the Color Ocn^utar for a few 
weeks, and received the "Official Radio 
Shack" version for Review a couple of 
days ago. To put it mildly, this packag e 
ia DSPRBS8IVBI For $69.95 (Radio Shack 
Catalog Number 26-303W, you mselve a 9 
1/2" x 7 5/8" x 2" package containing 4 



FREE SAMPLE ISSUE 

1-800-338 6800 

MON.FRI. 9-5 E.S.T. 
TSLEX 351 414 PVT ITH 

USA-S12.50 per year. Canada*. Mexico-$1 9.50 per year 
Surface Foreign- $24,50 per year. Airmail Foreign-$48.50 per year 

GMor Ultrro Sourttal " 

IM Color Micro Journal is a trademark of Computer Publishing Inc. 



5900 Cassandra Smith Rd. 



Hixson.TN. 37343 
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6809 SYSTEM DEVELOPMENT 












EXPANSION HARDWARE FOR 
THE TRS-80 COLOR COMPUTER 

XPNDR1 SupirGui" " 

CoCo Expander Card Precision molded plastic insert 
Gold edge connector plugs into designed specifically to align 
the COCO cartridge connector and su PP orl P Mn,ed clre V* 
Signals are labeled on the bol- cards in Ihe CoCo cartrtdgesiol, 
torn (wire side) with B round and «" unbreakable removable card 
power buses, plated through 9 u,de Pa,enl Pending 
holes The 4.3 « 6.2 inch glass/ 

epoxycardisdnlledforlCsand $3.95 each 
components. The tmest bare 

breadboard tor your CoCo In- Available no- from 
eludes 8 page ^ppttcaffoo Notes „„--„. C~"> _•» » 
to help you gel started ROiOTIC >y<IIICROSTSTEMS 

$19.95 each or 2 for $36 box 30807 Seattle, wa satcn 





K.BASIC 

for OS9 * FL£X 

$199 

K 8ASC is a correlate BASIC compiler pockoge including: the com- 
piler itself: (he cssem bier, documeirolton : and sample programs, tt fea- 
tures six atomic doto types including real numbec,. strings. 8 bit. 16 bit. 
32 btt. and 64 bil signed integers All types may ba otonenskmed with 
one Or two subscripts K-BASC converts programs to MACHINE tan- 
guoae code vvhlch mov be put into EPROMS or ROMS 

K.SASlCsynrax is veiy close loTSCs BASIC and XBASIC Interpreters Line 
numDerc ore riot required (may be up to 16 cnoiocters] Variable 
nomes moy be up to 12 Characters long The AT statement dimensions 
vorlotoles to absolute memory addresses 

The fulure ol K-BASC will see aaoVrvrwt versions tor ttie assorted inter, 
prefers curtently available This means you con Compile your BASC pro- 
grams voii now hove 

Coll (503) 665-1097 tor out CATALOG, we have mony olhet — 
programs lauding: DO. $69 OSM ..$99 EDVA$M...$69 

CRASMB 

tor OS9 * FLEX 

$399 

CRASMB is the highly acclamed cross assenOer pockoge tor OSV and 
REX systems, end Islfieonlyoneotns'ype available It h»t« your com- 
puter into a devetapmBn t station tor these CPUs 

6800 6801 6804 6805 680° 6811 660? 

7000 1802 8048 8051 8060 8085 280 

(68000 16.-32 bit cross assembler S269) 

CRASMB features Include Macros. Conditional aoerruiy. Libraiy file 
colls (12 deep). Symbol length to 30 otooct ers. Symbol cross reference 
tobies. Object code m 4 formats (OS9. R.EX. SI-S9. INTEL HEX), pkis 
many oler extended directives and options not tound on oilier 
osembtas 

ILOYO I/O 19535 NE GUSAN. PORTIAND. Of? 97230 USA 
Plione (503) 666-1097 (Software Consultation Available) 

VISA. MC. COD. CHICK. APPBOVIO P.O:s ACCiPTID 

England Vlvaway (0582 42342S). Wlndaisli {0692 405189) 

Germany Zocher Computer [65 25 299] 

Australia Pails Radio Electronics (61 2 344 9111) 

ON h a » « wavm na & a » d tsc 
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SOFTWARE TOOLS! 



• ADLIB 50.00 

Allows shared source code 

• ISAM 350.00 

Indexed Sequential File Access Method 

• SMATH 95.00 

String Arithmetic 

• SORTC 150.00 

Full-record disk sort 

• EXAMOD/CHGREV 50.00 

Determines contents of a module 

• IN-DATA/REPORT-GEN/MENU 75.00 

Data entry/Menu & Report generator 

• LOOKUP/SLOOKUP 75.00 

"Wild Card" directory searcher 

• VID 75.00 

Display/input data edit package 



— 



STAR-DOS LEVEL I 

Whenever a new DOS is iniroduced, there's 
always the problem of developing software to 
work with it . So we did it the opposite way — we 
analyzed the requirements of software that 
already exists and developed a DOS that met 
them... and exceeded them! The result is STAR 
DOS Level I, a new DOS for 6809 systems, ideal 
for single user industrial, control, and advanced 
hobbyist applications. This includes SS-50 
systems and single-board computers from a 
variety of vendors. 

Level I is compatible with most current 6809 
hardware and software. On the hardware side, it 
allows up to ten (loppy or Winchester drives with 
appropriate controllers. On the software side, it 
runs existing 6809 software from all the major 
6809 software suppliers, including TSC, Star- 
Kits, Introl, and others. 

Write or call for more information. STAR- 
KITS Software Systems Corporation. P.O. Box 
209, fylt. Kisco N.Y. 10549 (914) 2410287. 



ks 



tarKtts" 



• XRF 200.00 

low-overhead database emulator 

• TERMINAL 9SJ00 

Communicatee with other machines 

• LDMAC 75.00 

Assembly code routines "tool box" 



For more information, or (o place an order, 
contact: 
Dept 68 8 

The JBM Group. Inc. 






a 

D 



V 



1 



Continental Business Center group 

Front & Ford Streets 

Bridgeport PA 19405 

Tel: 215 337-3 138/TWX: 510-660-3999 

VISA/MC accepted: PA residents please add 6% sales tax 
U.S. orders please add 5.00 postage/ hand ling 



ANDERSON CCKTJTER CONSULTANTS 

& 

Associates 



Ron Anderson, respected author and columnist 
for 68 MICRO JOURNAL announces the Anderson 
Computer Consultants & Associates, a con- 
sulting firm dealing primarily In 6BXX(X) 
software design. Our wide experience In 
designing 6809 based control systems for 
machine tools Is now available on a 
consultation basis. 

Our experience Includes programming 
machine control functions, signal analysis, 
multl-exls servo control (CNC> and general 
software design and development. We have 
extensive experience In Instrumentation and 
analysis of specialized software. We support 
all popular languages pertaining to the 6809 
and other 68XX(X) processors. 

If you are a manufacturer of a control or 
measuring package that you believe could 
benefit from efficient software, write or call 
Ron Anderson. The fact that arty calculation 
you can do with pencil and paper, can be done 
much better with a microcomputer. We will be 
happy to review your problem and offer a 
modern, state-of-the-art microcomputer 
solution . We can do the entire Job or work 
with your software or hardware engineers. 

Anderson Co^>uter Consultants & Associates 

3540 Stur bridge Court 

Ann Arbor, Ml 48109 
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WHO? WHAT? WHEN? WHERE? 
Let CAL Help You Prepare . . . 






VISA 



JBM's CAL program 
($69) is the fastest, 
simplest, most 
comprehensive 
schedule manager 
available for OS9' 

(all levels). 



For more information or to place an order, contact: 



Dept. 68 13 

The JBM Group, Inc. 
Continental Business Center 
Front & Ford Streets 
Bridgeport, PA USA 19405 
TEL: 215-337-3138 
TWX: 510-660-3999 



am 



group 



VISA/MASTERCHARGI accepted. PA res. add 6% sales tax. 
US orderi. add tS.OO pottage and handling. 

' OSS U a registered trademark of Microw are Corp. 
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POWERFUL COLOR GRAPHICS 
Uafts the new TM599i8A v«q>o Dis 
play processor High resolution 2S6 & 
192 pinj-i tirsplay *iin 15 coitus 1GK 
Bylesol onboard RAM does not reduce 
user memory 3? fllflphiC imager can 
be indtvMJuAiiy moved wit" simp's XV 
cornm.inils loi imoolh .iiimjlmn 

EMMnuJ Video nrpur allows subhtiifto: 
NTSC romponte video output 
SOUND EFFECTSANO MUSIC 

• Thiee AY3-B910 Programmable 
Sound Generator 

• Nine simultaneous voices 

• Three independent noise sources 

• Onooatd siereoampiilwr djiv 3 two 
6 ohm speaker* 

APOITIOHALI/ O CAPABILITIES 

• Elghi jjnujrioo. input* wilh B t>i( reso- 
ld ion 

• SLipoortslOur lovstlcKswiih pushbut' 
ion switches 

• Enghi bit parallel I/O pom 

• Enltre unrt maps into 256 bytes o> 
mem ry 



IP IAS II 



TERMINUS DESIGN INC. in conjunct 
tior» w.tn Micr were SystemsCo'Pore- 
non. ts pi ud to announce FBAStC en 
enhancement ol Mjcroware'ft 6800/ 
BASIC Then fast compiled BASIC has 
oeenadapiedfofBQOSuseia itheddvd 
video and sou d teaivresfor AR ADE 
SO users FBASlC is a I'ue compiler 
ihai produces ooi.musd machine tan- 
9uage modules whicfi are R Mabt* and 
reQune noRurvfime pacfcao FBASlC 
requires (ess memory Overhead and 
rung hundreds of limes faster than 
BASt mterpreiers It supports stan- 
dard BASIC mslructian including 
Sl""9 lunchon& DnskVOandfasi integer 
anirimelicwrin multiple- Precision caper 
i1<iy Graphics verbsand Itnc lions lutly 
support Ifte Arcade &0 



ARCADE *0 assembled and tested 

y«d and Audio cosinecior set 

4 Joystick connector set 

? Radio Shack Joysticks 

Gold Mok-tconnectWs 

Ay BASIC lor 6 

FBASlC lor 6809 

FBASlC (with ARCADE 50i 

ARCADE SO RGB 

LABVIDEO I Motorola E*ORbui> 

NEW MV09 6609 Processor Boiird 

?S6k Qynarmn Memory Board 

2S€KDynamx:Memory Board <w/64Kr 

64K Dynamic Memoiy Board 



S3250O 

1500 

1500 

34 00 

1300 

11000 

11000 

7500 

375 00 

375 00 

335 00 

795 00 

395 00 

295 00 



t last's < wi \iw 



TERMINUS DESIGN INC 
J6 SCARBROUGH ROAD 
ELLENWOOD. GA 30049 

,,„ (404)474.4866 



OS9 

APPLICATION 
SOFTWARE 



1 



ACCOUNTS 
PAYABLE 

$349 

ACCOUNTS 
RECEIVABLE 



GENERAL 
LEDGER 

with 

CASH 

JOURNAL 



PAYROLL 

$549 

SMALL 

BUSINESS 

INVENTORY 



$349 $ 449 $349 

COMPLETE DOCUMENTATION $19.95 

OS9 & BASIC 09 ARE TRADEMARK OF 
MICROWARE. INC. & MOTOROLA CORP. 



SPECIALTY 
ELECTRONICS 



{405} 233-5564 
21 10 W. WILLOW - ENID. OK 73701 




Computer Servo Controlled Robot Arm 




Cell or Writ* lor Free Catalog 

Analog micro Systems 

5660 Valmonl Road . Boulder. Colorado 60301 . Tel: (303) 444-6609 



Robot 'J 

Keyboard or Joystick Control 

Remembers Everything It Did 
ft does it again 

Typical System Includes: 

- Robot-1 & Cables 

• 6 Channel Servo Controller 
. Power Supply 

• All Software with source code 

Modular Robotic Accessories: 

■ Mobile Cait tor Traveling 
Robot 

■ Radio Links between all 
Functions 

. Robot-mounted MIcronEye 

■ Ultrasonic Range Finder 

Robot-1 Series 

starting at $269.00 

for the Color Computer 

and 6609 SSSO Computers 

Additional Systems Available 
Robot- 1 B lor Radio Control Syit smi 
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CORN 



COMPUTER 



■ODCUtS • BARE CASUS - IIT9 • A39EMBLED It TBSTtD 
Btaokabla Bodulae IIT AKT 

10 aw PC*IR 8UPPLT a/faa 

w/Dlak protact ralaj 330.00 400.00 

DI8I CABIHET a/raEe. A cablaa 

laaa DRIVES 300.00 390.00 

HOTBU 80420. 1 88-S0c. 8 S9-30C 

mi bat ton 333.00 333.00 

It«a B*r* IIT A*T 

ITS - IHTIRtWr TIMES 

X. 10, 100 par aac. IB. 93 39.83 39.04 
PI4 - IKTILLICINT PORT BDrTER 

Siafla board cpaput .39.98 114.93 139.93 
DP1A - Dual PIA p rallal port, 

« buffarad l/0a 34.98 89.98 89.93 

ZADB - Extaadad Addraaalag 

BAUD f«D. PIA port 39.93 89.93 39.93 
HBS - WOT9ER eOAAD 9S-30C 

w/BAOD fas. 84.93 149.93 199.93 

P1M - 183K PBOM DI8E 

31, 3784 EPtOtfa 39.93 79.93 109.93 

fD&a - Firavara daaalopaaat 

3, 81 block* 39.93 84.93 114.93 

XaPR - 3784 PROM buraar adapt. 

for 3718 BURNER 19.93 

CSEMR larboard a/Cablaat 

M k.r cipK4U« 349.93 

TAZAAt 13", 19 Mas MONITOR 0KEEK 149.93 

AMBER 139.93 

4 MOOQLE CAMIIT - uadaiabad 130.00 - 

P0«1I 8IIPPLT w/dlak protact 330.00 

[♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦I 

Color Computer 

aDflOLINK - 30 Mb* Itoaoebroan 

vidao drlvar 13.00 30.00 

CC30 POST BOS a/poaar aupplr 

8 38-30. Krt 189.93 199.98 

POVEI BOX 8 aaltcnad owtlata 

traaaiaat auppraaaioa 39.93 39.93 

B3-333 3-avltchad porta 

for abo»« ADO +30.00 OS. 00 



Write for FREE Catalog 

A00 45.00 StM PER ODDER 
WIS. ADD S" SALES TA» 



11931 W. Btuemound Road 
MILWAUKEE. WIS. 53226 
(414) 257- 0300 
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PT69 SINGLE BOARD COMPUTER SYSTEM 
OS-9 NOW AVAILABLE 

The proven PT69 Single Board Computer now features OS- 
9 capability. Powerlul performance, reliability, - OS-9 — 
UNBEATABLEI The PT69 is a complete system in a compact 
package 

• 1 MHZ 6809E Processor 

• 2 RS232 Serial Ports (6850) 

• 2 8-Bit Parallel Ports (6821) 
« 56K RAM 4K EPROM 

• Time-ol-Oay Clock (MC146BI8) 




Pictured 
System wilh drives/System without Drives 



■ COMPLETE SYSTEM wilh PT69 Board. 2 
OS/DD 5'-i" 40 Track Drives. Cabinet, and 
Power Supply 

* PT 69 Board, Assembled and Tested, with 
Power Supply • Cabinet 

* PT69. Assembled and Tested Board 
' Parallel Printer interface with cables 

* OS-9 LI. includes edit, asm, » debug 

" STAR-OOS Level 1 (Compaltble with Flex) 



S999 95 



S399 95 

$299 95 
S 49 95 

S250 00 
S 75 00 



PERIPHERAL TECHNOLOGY 

"Supplying Your Computer Needs Since 1978" 

3670 Lower Roswell Road 

Marietta, Georgia 30067 

VlSA/MASTERCARD/CHECK/COD 404/973-0042 

**0$~9iii Trademark cl MiCrOwar* and UcrtcwOi* 
*"FLEx is* iridemurk ol T«chn<cal Systems Consultants 



XDMS 

Data Management System 




System Architecture 



IE8TC H ESTER Applied Euainft BH Bymtvmt 
Poal Qfflci Boi IIT 
■ nartllff Kanoc. K.T, 10910 




XDMQ La»^a»l I 

ID KB L*v*l I (onutti of DETlKf, tfPDiTZ ar>d REPORT facilltl**. 

This l*v*l it |r>tt«i(!ig «i *n *«ntry l*v*l~ lyttm, and Par«Ht* aniry and 
'•parting, of (14(1 on a "tabular' b*ait< Th* REPORT facility lupporta 
* ttor rl and *t»td *el*c (ton. (If Id nirg»i tor t infl . hn* calculation*, 
column total* And report titling. Control i» via a Cnfl/]|*n-Ukf lar>flul0e 
-Men i* up.4r9 contPttibl* with IitII St. XDM4 Laval I .... . «Ut,»5 

XDMS Lov.l 11 

Le**l II add* to Laval I t*>» Powerful GENERATE facility. Tr>i* facility 
can ■• tnouflht oF «« a general fllr p'OC***0> which Can produce raporta, 
forma and fore* latter* a* w*M 41 fiJa ejutdul wnich aav ha ra-i"iiut to 
In* fatuity. GENERATE nay p* uaari in conPUi pmcitting application* 
and l* (oni'VlUf by a Enflim-hha toninirif lanfuaQa *i»«ii *aconoe»*e* 
that uaad by Laval t. IOHI level It *lt*.«9 

XI3frlS Laval III 

Laval Ell include* all of lava! 11 plua a aet of ueeful CMS Culm**. 
Tn*»a utilitia* **• ddtifod tfl aid i*j in* d***lope>er>t and radiM an ant* 
of utvr application! Artct per*>it rttodlf Icatldn Of IOK$ ■yilem p*r«i*tt*rt, 
input and output o* iPMS file** ditpley and modification «f flla <or«»at, 
gripMc ditplay of "u«>tiiul data and olhar function*' Laval ill l* 

intandad for *d*ant*d IDHS u*e'«. XDMS Laval 111 . • ?**.*$ 

KDHB Sy»te*i Document ation OAly 1*10. cradir toward Purchaser. . .* J«.v"S 

XACC Accounttno Bvmtoem 

To* I ACC Garter a 1 Aecoun tins 9 j ■ l*i I* deaiflned for *«i «l I bu»m*a* 
environment* of uP lo 10,000 account* and in»»ntory Item*. Th* «v*tvm 
integrate* accounting fwittion* and invinlgr* p)ui tha general l*dg*r« 
account* itctivthl) and payall* function* normally told Sep arataly In 
other »>*l*w*. Feature* titer dafinad account*, product* (nr *prvjc**i. 
1* antactiona. iftvoinng, ale. Eauly configured to *»o»i environment*. 
XACC Qanaral Accounting lytteei I Require* xDMfi, praf. L«. m». . ■?««.•) 
liCC Siitam t>ocwn«n tatidn only <1L9. credit toward #urCh***K . <ft I*.?3 



WEBTC HESXEM Appllad Bi;*(n««P Syfttam. 
P**r Office Set 117, *Viarcllff M«m>. H.T. 10310 

All «of t»«r* Is wrttfan in dejcrca/assaMvlar and runs under 6909 fl£x 0/s. 
T«r»«: CrMdt, Honay Orcjirr. Vita ar M««tf>rrtiarrja>. ^hfpavfit first class. 
Add PAH 12.50 (* T.50 Ftjr«lo«>. HY «•* add i«p*s fftKa W^''' 0M > 

$•*•«: S. C. ICDIA. l-«DO-35c>-6»00. Consults* Ion: 9U-<Wt-5W2 ( M ni). 

FLEX Is o tf» rffB rt of Tajchnlcvl Systajp* Consultants. Ir^ 
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GIMIX HAS THE 6809 SYSTEM TO SUIT YOUR NEEDS 



HARDWARE 

All systems feature the GIMIX CLASSY CHASSIS; with a ferro-resonant constant 
voltage power supply, gold plated bus connectors, and plenty of capacity for future 
expansion. 

Static RAM and double-density DMA floppy disk controllers are used exclusively in all 
systems. 

All systems are guaranteed for 2 MHz operation and include complete hardware and 
software documentation, necessary cables, filler plates, etc. 

Systems are assembled using bumed-ln and tested boards, and all disk drives are 
tested and aligned by GIMIX. 

You can add additional components to any system when ordering, or expand it in the 
future by adding RAM, I/O, etc. 

GIMIX lets you choose from a wide variety of options to customize your system to your 
needs. 



SOFTWARE 

All 0S-9/FLEX systems allow you to software select either operating system. 

Also Included is the GMXBUG monitor and. In systems with 126K or more of RAM, 
GMX-VOISK for FLEX. 

All GIMIX OS-9 systems include Microwire's Editor, Assembler, Debugger, BasicQSJ, 
and Runb; and the GMX versions of RMS and 00 for OS-9. 

All GIMIX versions of OS-9 can read and write RS color computer format OS-9 disks, 
as well as the Mtcroware/GIMIX standard format. 

New and exclusive with OS-9 GMX III systems is the GMX OS-9 Support ROM, a 
monitor for OS-9 that includes memory diagnostics and allows the system to boot directly 
from either hard disk or floppy. 

A wide variety of languages and other software is available for use with either OS-9 or 
FLEX. 



OS-9 GMX lll/FLEX SYSTEMS (#79) 

The 179 super system now Includes (In addition lo Hie above): the GMX 
6809 CPtl III, a 256K CMOS State MM Been) (972). and a 3-port In. 
Mgeol Serial I/O Prates** (#11) 

The 6MX 6909 CPU HI can perform high-speed DMA iransfcn tram 
memory to mawry and uses mawry attributes and Illegal instruction trap- 
ping to protect the system si id users from program crashes. If a user pro- 
gram crashes, only mat user Is affected: other users are unaware ot the 
problem. 

The 3-Port Inieaigenl Serial I/O Board (#11 ) significantly reduces system 
overhead by randHng routine I/O functions; freeing Hie host CPU for run- 
ning user programs. This improves overall system perlormance aitd allows 
user terminals to be run at up to 19.2K baud. 

with dual 40 track DSOO drives $5998.79 

with dual 80 track DSDOdiives 16198.79 

with t98 dual 8" DSDO drive system 17698 78 

with 990 19MB Winchester subsystem and one 80 track 18898 79 

with a 4 7MB Wine hosier subsystem and one 80 track S10.898.79 
with a 47MB plus a 6MB removable pack Wncnesler 

subsystem and one 80 track drtve S1Z.398.79 



TO DOER IT MM.: SBID CHECK OR MONEY ORDER OR USE YOUR VIS* OR 
MASTER CHARGE. feast attm 3 ■bmb lor (WW* chtcia to dw U.S. orders add 
S5 tenting K order Is under COO 00. Foreign Orders add $10 tending It onto Is 
under 1200.00. FoWfln orders over 1200 00 w« M jrKppod via Emery Mr Freight 
COLLECT, and we «W cfu^e no tanWiig Al Order) rust M prepeM In U.S. hinds 
Hum now em loretgn dads have been taking atmi 8 meta lor coJecMi M we 
would arMn wiring nvw). or cteda fl/wi on a oar* account In the U.S. Our tank 
is mo Continental linos Hattn* Bar* <K Crtage. 231 S LaSafe Street. C*aoo, n 
90693. (COUrt e73-32tm 

BASIC-09 and (»9ar»t«wiwiso(MirjwrarBSirrt™ Corp and MOTOROLA. Inc 
fUX and UnflEX are ti«fc »i uto or Tecra*^ Systems CensuAwtj. Inc 
GJM ix. GHOST. 6MX. CLASSY CHASSIS, are trskrnaAa at GIMIX. Inc 



OS-9 GMX I / FLEX SYSTEMS #49 

The 949 systems Include 64KB Static RAM. #05 CPU. #43 2 pat serial 
boaiti 

wltti dual 40 track DSDD drives $3998.49 

with dual 80 track DSDO drives $4198 49 

with 988 dual 8" DSDD drtve system {5698.49 

with 990 19MB WincAeSler subsystem and one 80 track S6898.49 

OS-9 GMX II / FLEX SYSTEMS #39 

The 939 systems include 1 28KB Static RAM . #05 CPU, #43 2 port serial 
board. 

with dual 40 track DSDD drives S4498.39 

with dual 80 track DSDO drives S4698.39 

with 988 dual 8" DSDD drive system S8198.39 

with 990 19MB Winchester subsystem and one 80 track 17398.39 

GIMIX DOES NOT GUARANTEE PERFORMANCE OF ANY GIMIX SYSTEMS. 
BOARDS OR S0F1WARE WHEN USED WITH OTHER MANUFACTURERS 
PRODUCT. 

EXPORT MODELS: ADD 130 POR SOHi. POWER SUPPLIES. 

GIMIX. Inc. reserves the light to change pricing, terms, and products 
specifications at any time without further notice 

ALL PRICES ARE FOB. CHICAGO 

Contact GIMIX lor price and availability at UniFLEX and UnlFLEX GMXIII 
Systems 

NOTE on al drive systems: Dual 40 track drives have about 700KB ot for- 
matted capacity; dual 80s about 1.400KB; dual 8" about 2.000 KB. The 
formatted capacity of hard disks is about 80% ot tee total capacity 



Want to expand your system to a 
megabyte of Static RAM and 15 users? 

Simply add additional memory and I/O beards Your GIMIX system can 
grow with your needs Contact us for a enmptot* Fist ot available boards and 
options. 

972 256KB CMOS STATIC RAM board 

with battery back up SI 898 7? 

C$4 64KB CMOS STATIC RAM board 

with battel y back up SS28.64 

967 64KB STATIC RAM board $478.67 

911 3 port intelligent serial I/O board 1498.11 

943 2 port serial I/O board St 28.43 

942 2 port parallel I/O board 188 42 

9 9S cable sets (1 needed per pot I) .specify board $24.95 



TRADE UP YOUR CoCol 

GIMIX «ri allow you up to S1 100.00 credit toward Ihe purchase 
ot any GIMIX system when you trade-in your working Color Com- 
puter, pvtonenfe, and original software The trade-in value is 
United to 110% of the RADIO SHACK™ list price at the tkne your 
order is placed You pay the rright This offer Is good only In the 
Continental U.S.; Is limned to the first 100 orders, and expires on 
9/30/84 Only one trade-in per customer 



Gimix 

1337 WEST 37th PLACE 
CHICAGO, ILLINOIS 60609 
(312)927-5510 




TWX 910-221-4055 

t l«M GMO. WC 
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C.PI 

Color Micro Journal 
'68' Micro Journal 
Data-Comp 
S E. Media 




For Ordering Call TOLL FREE 



1-800-338-6800 
FROM - DATA-COMP, C.P.I. 



A Family of 100% 68XX Support Facilities 
The Folks who FIRST Put FLEX'" on 

Trie CoCo 

Now Offering *FLEX" {2 Versions) 

AND 'STAR DOS PLUS + '" 




TSC Editor 

n*gssooo 

NOW $35.00 



STAR-DOS PLUS + 

• Functions Same as FLEX 

• Reads - writes FLEX Disks 

• Run FLEX Programs 

• Just type: Run "STAR-DOS" 

• Ouer 300 utilities & programs 
to choose from. 



PLUS 

ALL VERSIONS OF FLEX & STAR-DOS* INCLUDE 

Read-Wiite-Dir RS Disk + External Terminal Program 

Run RS Basic from Both + Test Disk Program 

More Free Utlities + Disk Examine & Repair Program 




+ Super 800 Support 

+ Free Color Micro Journal 1 yr. sub. 



+ Memory Examine Program 
+ Many Many More!!! 



TSC Assembler 

NOW $35.00 



DISK SYSTEMS FOR Tt€ COLOR CCMPVTER 

THESE PACKAGES INCLUDE DRIVE, •CONTROLLER, 
"(MB SlWLt A CABINET. CABLE. AND MANUAL . 

SPECIFY KHAT CONTROLLER YOU KANT JIH. OR R40I0 SKACX. 



PAK #1 - I SI KCLE 5I0CO. OOUBLE DENSITY SYS. 

PAK /} - 7 SINGLE SIOEO. OOUBLE DENSITY SYS. 

PAK »5 - 1 DOUBLE SIDED, OOUBLE DENSITY SYS. 

PAK it • 7 DOUBLE SIDED. DOUBLE DENSITY SYS. 

PAK »5 - 7 DOUBLE SIDCD, OOUBLE DENSITY SYS. 
THINLDC ORIVES, HALT SIZE 

COLOR COMPUTER II 64K w/tXT. BASIC 



CONTROLLERS 

JiM DISK O0NTW1.LER *l I00S OR RAOI0 SMACK 
DISK BASIC, SHClf* NHAT DISK SASlC. 

RAO 10 SHAW DISK CONTROLLER 1.1 



DISK ORIVE CASUS 



CABLE FOR ONE ORIVt 
CAKE FOR TWO DRIVES 



USA ADD 2% SHIPPING 
FOREIGN ADD 5% SHIPPING 



*FLLX fcl « Tr rtdvinark ol TetKrm jl Svtlem CootulutU* 
'STAR DOS t 111 Tralrnurk ol STAR Kiu & Dam Comp 



1J69.95 
16 59.95 
1459.95 
1699.95 

1659.95 



1159.95 
1154.95 



1 19.95 
1 21.95 



64 K UPGRADE W/MOO. INSTRUCTIONS, 

C.D.E.F. AND COCO 2 I 49.95 

HJL KEYBOARDS J 69.95 

MICRO TECH LOIlER CASC HON ACAPTER t 74.95 

RADIO SHACK BASIC 1.2 t 79.95 

RAO 10 SHACK DISK BASIC 1.1 t 29.95 

RADIO SHACK EXT. BASIC 1 59.95 

SCREEN CLEAN CLEARS UP VIDEO DISTORTION 1 59.95 

MENORCX DISKS 5" SS.OO I 24.00 
SHIPPING INCLUDED ON DISK PRICES 

DISK ORIVE CABINET 1 POKED SUF*\Y ( 49.95 

SINGLE SIDED, DOUBLE DENSITY 5- DISK ORIVE 1199.95 

DOUBLE SIDEO. OOUBLC DENSITY 5" DISK ORIVE 1249.95 



PRINTERS 

EPSON RX-BO 1)25.00 

EPSON RX-80FT 1575.00 

E»>SON NX- 1 00 1650.00 

EPSON FX-IOO 1799,00 

EPSON FX-RO 1549.00 

O*S0N HK-70 1200.00 



SERIAL BOARDS FOR PRIVTEftS 



NX-SCRIES 1119.95 

FX-SERIE5 1 99.95 



5900 Cassandra Smith Rd. Hixson, TN 37343 
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7 Megabyte dual processor HELIX' system 
with IB Megabyte Winchester and floppy disk drives. 



ELWOOD COMPUTER SYSTEMS 

m...,. . leadership In computer technology by 

delivering the only computer system capable ot switching 
between either the 6809 or the 68000 processor. 
Switching Is easily accomplished by a simple tiont panel 
toggle switch. The teason we can offer this exclusive 
feature now, Is that when our proven 6809 processor 
board was designed several years ago, we had the 
foresight to include the bus controls that allow 
processor switching. 

Hazelwood Computer Systems Is ako proud to be the first 
S-SO/S 64 bus manufacturer to license and deliver the 
OSS/68K Opeietlng System from Mlcrowaie Systems 
Corporation. OS9/BBK Is the 68000 version of the popular 
and powerful OS9 Operating System. Utlliiing our proven 
MC-20 disk controller. OS9/68K can conveniently share a 
Winchester disk with 0S9. Changing from 6809 to 68000 
operation Is as simple as switching processors and 
booting the new system from the Winchester disk. 

The ease of switching processors and operating systems 
makes a HELIX'' dual processor system the natural 
choice tor software development. In addition, the 
advanced design of HELIX" equipment, emphasizing 
performance and reliability, makes HELIX'' boards and 
systems the best value In computing offered anywheie. 

System prices vary with contlguralion. Call for exact pricing. 




THE SWITCH IS ON. . . 



mwmm 

ORDER: MC-20 , ,„ ( 

Un «rv J0*<* * Wle ™ \.«iii*S Ifli 









0S9/68K 



*&%£•"»" 5SA- ^ ,mm * 

Prices SI '«• |8C, ,0 



PMC* S250 
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HAZELWOOD COMPUTER SYSTEMS 

907 East Terra, O'Fatlon, MO 63366, 314-281-1055 

OS9 ma QS9I6BK •!• ragiatwM VMMrruru at «onm Syil«m« Carp HELIX it * Inamwii at HuwwsO Compuwt SyMrn* 



" HELIX. 






